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ABSTRACT 
 
TEACHERS‟ KNOWLEDGE AND MISCONCEPTIONS OF POSTCONCUSSION 
SYMPTOMS 
 
 
 
By 
Erika Leigh Beckman McCoy 
May 2011 
 
Dissertation supervised by Jeffrey A. Miller, Ph.D., ABPP 
 
Concussion, or Mild Traumatic Brain Injury (MTBI), is defined as a consequence 
of a physical trauma to the head followed by some disruption of brain function (Parker, 
2001). The highest risk age groups for concussion are children up to the age of 5 years 
and adolescents from 15 years to 19 years of age (CDC, 2010). A constellation of 
symptoms, dubbed Postconcussion Syndrome (PCS), have been found to be commonly 
experienced after an individual has suffered a concussion, which consists of cognitive 
symptoms, affective symptoms, and somatic symptoms that adversely affect the 
individual‟s functioning (McAllister & Arciniegas, 2002; Ryan & Warden, 2003; Taylor 
et al., 2010). These symptoms may last anywhere from two weeks to several years after a 
concussion has been sustained (Alves, Macciocchi, & Barth, 1993; Ciccerone & Kalmar, 
1995; Rutherford, Merrett, & McDonald, 1979; Ryan & Warden, 2003). Research has 
 v 
demonstrated that misconceptions about the nature of concussions and the symptoms that 
can follow are widespread (Gouvier, Presholdt, & Warner, 1988; Guilmette & Paglia 
2004; Willer, Johnson, Rempel, & Linn, 1993). The purpose of this study was to describe 
the knowledge of a sample of public school teachers regarding concussions and the 
symptoms that can occur postconcussion. The study investigated common knowledge and 
misconceptions held by teachers about concussion in children. In addition, the study 
served an exploratory function and investigated whether differences in misconceptions 
are evident between various subgroups of teachers. Results of the study indicated public 
school teachers endorsed very few misconceptions about postconcussion symptoms. 
Significant differences were found dependent upon the years of experience teaching on 
the items concerning multi-tasking behaviors, having difficulty concentrating for some 
time, and emotional problems. No gender differences were found in regards to knowledge 
and misconceptions of postconcussion symptoms. No significant differences were found 
dependent upon elementary versus secondary settings. Regular education teachers 
answered items correctly concerning changes in personality, mood swings, brain damage, 
and the duration of symptoms at a higher rate than the special education teachers. Finally, 
both regular education and special education teachers endorse having had training in the 
area of concussion. 
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Chapter I 
Introduction 
Introduction to the Problem 
 Definitions. 
Concussion, or Mild Traumatic Brain Injury (MTBI), seems to be a commonplace 
occurrence in the school setting, especially when student-centered athletics are 
considered. The Mild Traumatic Brain Injury Committee of the Head Injury 
Interdisciplinary Special Interest Group of the American Congress of Rehabilitation 
Medicine (1993) define MTBI as any loss of consciousness not exceeding 30 minutes, 
post-traumatic amnesia (PTA) less than 24 hours, and an initial Glasgow Coma Score 
(GCS) score of 13-15. Any alterations in mental state, such as being dazed and confused 
at the time of accident, and focal neurological deficits, temporary or not, are also 
considered to be defining characteristics of concussion. 
For the purposes of this document, concussion is defined as a consequence of a 
physical trauma to the head followed by some disruption of brain function (Parker, 2001). 
The educational definition of Traumatic Brain Injury (TBI) as defined in the Child with a 
Disability section included in the Individuals with Disabilities Education Improvement 
Act (IDEAIA) of 2004 (U.S. Department of Education, 2004) is as follows:  
Traumatic brain injury means an acquired injury to the brain caused by an 
external force, resulting in total or partial functional disability or psychosocial 
impairment, or both, that adversely affects a child‟s educational performance. 
Traumatic brain injury applies to open or closed head injuries resulting in 
impairments in order or more areas, such as cognition; language; memory; 
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attention; reasoning; abstract thinking; judgment; problem-solving; sensory, 
perceptual, and motor abilities; psychosocial behavior; physical functions; 
information processing; and speech. Traumatic brain injury does not apply to 
brain injuries that are congenital or degenerative, or to brain injuries induced by 
birth trauma (p. 46757). 
In addition, a constellation of symptoms has been found to be commonly 
experienced after an individual has suffered a concussion, or MTBI. The Postconcussion 
Syndrome (PCS) consists of cognitive symptoms, affective symptoms, and somatic 
symptoms that adversely affect the individual‟s functioning (McAllister & Arciniegas, 
2002; Ryan & Warden, 2003; Taylor et al., 2010). These symptoms may last anywhere 
from two weeks to several years after a concussion has been sustained (Alves, 
Macciocchi, & Barth, 1993; Ciccerone & Kalmar, 1995; Rutherford, Merrett, & 
McDonald, 1979; Ryan & Warden, 2003). 
Misconceptions about postconcussion symptoms. 
Research has demonstrated that misconceptions about the nature of concussions 
and the sequelae that can follow is widespread among the general population (Gouvier, 
Presholdt, & Warner, 1988; Guilmette & Paglia 2004; Willer, Johnson, Rempel, & Linn, 
1993), as well as among coaches and players of sports (Cusimano, 2009; Guilmette, 
Malia, & McQuiggan, 2007) and educational specialists (Farmer & Johnson-Gerard, 
1997; Hooper, 2006; Hux, Walker, & Sanger, 1996). Some of the common 
misconceptions reported in the above studies include the idea that loss of consciousness 
results in no ill effects, people who have brain damage look a certain way, and recovery 
is dependent upon how hard the person who has suffered the injury is willing to work. 
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See Appendix A for a list of misconceptions that have been found in the Gouvier et al. 
(1988) seminal research reviewed for this study. 
Studies that have focused on professionals who work in the field of education 
have illuminated misconceptions that even these highly trained specialists hold. Hux et al. 
(1996) found that most of the speech-language pathologists surveyed thought the 
majority of students who had suffered a head injury would evidence loss of language and 
most did not feel comfortable providing information about head injuries to parents or 
other educators. Hooper (2006) found 39.1% of school psychologists surveyed thought 
brain damage could not occur if the person did not lose consciousness at the time of 
injury, which is not the case. In addition, Farmer and Johnson-Gerard (1997) found a 
sample of mostly special education teachers tended to underestimate the negative impact 
head injuries can have on students in the classroom such as trouble learning new 
concepts, memory problems, emotional lability, and the possible effects on long-term 
development.  
Significance of the Problem 
The Centers for Disease Control and Prevention (CDC; CDC, 2010) estimates 1.5 
million people per year suffer a Traumatic Brain Injury (TBI). Of those, 75% are 
classified as mild TBI (MTBI), also known as concussion. The highest risk age groups 
for MTBI are children up to the age of 5 years and adolescents from 15 years to 19 years 
of age. Kraus, Fife, and Conroy (1987) found children with MTBI accounted for 93% of 
all pediatric cases that came through the emergency room in a San Diego hospital in 1981 
and estimated that extrapolated to 85,000 cases nationally. The Brain Injury Association 
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of Pennsylvania (2010) reported on their website that 25,975 children in PA suffer some 
sort of brain injury each year.  
Many children return to school following a concussion with no specific 
recommendations from health care professionals. At times, the teachers are not even 
made aware that a concussion has occurred. Hawley, Ward, Magnay, and Mychalkiw 
(2004) studied the transition back into the educational setting for children who had 
suffered a TBI, 35 of which had sustained an MTBI. The researchers found that a third of 
the teachers did not know about the student‟s injury. 
Research concerning students who have chronic medical conditions, such as 
asthma, cerebral palsy, epilepsy, or allergies, has shown that while teachers feel a sense 
of responsibility for dealing with issues associated with chronic illness in the classroom, 
they often report a lack of information regarding these issues (Clay, Cortina, Harper, 
Cocco, & Drotar, 2004). In regards to the possible issues students who have a chronic 
medical condition might experience in the school setting, Clay et al. (2006) found that 
60% of respondents to their survey reported no academic training in these areas and 64% 
reported no training provided by the educational systems in which they work. Nabors, 
Little, Akin-Little, and Iobst (2008) found special education teachers reported being more 
knowledgeable than regular education teachers on some chronic medical conditions of 
childhood. However, the special education teachers did not report higher levels of 
confidence in being able to meet the special needs of these students in the classroom 
setting (Nabors et al., 2008). 
There are many implications for a child's decreased functioning in the classroom 
setting following a concussion (Hawley, 2003; Parker, 2001). Academic performance 
 5 
may decrease (Molodetskikh & Kirdan, 1983). Disruptive behaviors may increase 
(Asarnow, Satz, Light, Lewis, & Neumann, 1991; Yeates et al., 1999). The child may be 
rejected socially due to a change in personality (Anderson, Catroppa, Haritou, Morse, & 
Rosenfeld, 2005). Physical symptoms may limit the child's alertness in class (Ponsford et 
al., 1999). Cognitive deficits in the areas of attention and memory can affect the learning 
of new material or the recall of previously learned material (Molodetskikh & Kirdan, 
1983; Roncadin, Guger, Archibald, Barnes, & Dennis, 2004). Hawley et al. (2004) 
further found that approximately 66% of the children who had sustained a TBI had 
trouble with completing schoolwork, 50% evidenced difficulties with focused attention, 
and 39% evidenced problems with memory skills. The more knowledge teachers have 
about these implications and the etiology of the symptoms, it stands to reason the more 
prepared they will be to provide support within the educational setting for a student who 
has suffered a concussion. 
In addition to the difficulties postconcussion symptoms may cause in the school 
setting, parental distress and the burden upon the family of the child who has experienced 
a concussion and postconcussion symptoms can be more significant than those families 
whose child has suffered some sort of orthopedic injury (Ganesalingam et al., 2008). 
When the resources and resiliency of the family members are spread thin, the family-
school partnership to support the success of the child in school may also be affected 
(Esler, Godber, & Christenson, 2008). Anderson et al. (2005) found continuing social and 
behavioral impairments 30 months post-injury in children who had suffered a TBI, 
regardless of injury severity, that was predictive of significant burden on the family. 
Theoretical Basis for the Study 
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Evidence that experiencing a head injury that leads to concussion causes a child to 
experience difficulties in cognition, behavior, and physical health form the basis of this 
study. Cognitive difficulties may include poor concentration, attention problems, memory 
problems, slow processing speed, and difficulties with decision-making. Affective 
difficulties may include feelings of depression, anxiety, irritability, a reduced tolerance 
for frustration, and low self-confidence. Somatic difficulties may include headache, 
fatigue, sleep disturbances, dizziness, tinnitus, sensitivity to noise or light, visual 
disturbances, poor coordination, and reduced tolerance to alcohol (McAllister & 
Arciniegas, 2002; Ryan & Warden, 2003; Taylor et al., 2010).  
 Research with adults has demonstrated that postconcussion symptoms may persist 
anywhere from two weeks to twelve months post-injury (Alves, Macciocchi, & Barth, 
1993; Marsh & Smith, 1995; Rutherford, Merrett, & McDonald, 1979). Yeates and 
colleagues found a significant number of children are likely to exhibit an increase in 
postconcussion symptoms following an MTBI at three months post injury (Yeates et al., 
1999). A child who has suffered a concussion will need time to recover and interventions 
put into place during that recovery period. 
 The difficulties associated with concussion can lead to further problems in 
academic and social functioning. Children with PCS may have an increased likelihood to 
be referred to special education services due to problems with school performance and 
behavioral adjustment (Hawley, 2003; Parker, 2001). These children also may be more 
likely to be victims of bullying behaviors (Hawley, 2003).  
The most consistent predictor of poor outcomes is returning to full activity too 
soon after sustaining a concussion. Parker (2001) states “Premature return to work or 
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school may create unexpected and atypical difficulty, with failure leading to additional 
problems. Unexpected failure at previously well-managed tasks results in anxiety, loss of 
self-esteem, and depression” (p. 322). Recovery from MTBI takes time. Symptoms may 
persist anywhere from a few weeks to years after the initial injury (Alves et al., 1993; 
Rutherford et al., 1979). An individual who has experienced an MTBI may have 
difficulties in everyday activities such as concentrating while driving, being able to 
follow a conversation, or remembering what items to buy at the store (Ruff, Levin, & 
Marshall, 1986). 
The student who has experienced an MTBI may experience frustration and failure 
at tasks that previously were found to be easy such as paying attention in class, 
completing homework assignments, and studying for tests (Ruff et al., 1986). The school 
psychologist is typically in an ideal position to facilitate the transition back into the 
normal routine while providing education on postconcussion symptoms to all involved 
parties (Lewandowski & Rieger, 2009; Moser, 2007). By ascertaining what the teacher(s) 
know, and what misconceptions they might hold, the school psychologist would be better 
able to provide information on the unique needs of the specific student who has sustained 
a concussion and tailor interventions to those needs.  
According to Lewandowski and Rieger (2009), the average caseload for a school 
psychologist consists of 1,000 students, although oftentimes that number is much higher. 
Out of that 1,000, it is likely that five to ten students per year are likely to suffer a 
concussion (Lewandowski & Rieger, 2009). Gioia, Isquith, Schneider, and Vaughan 
(2009) propose a broadband approach when assessing and managing concussion 
symptoms, which includes the transition back into the school setting. In Pennsylvania, the 
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BrainSTEPS (Strategies, Teaching Educators, Parents, and Students) program was 
recently created specifically to facilitate a student‟s re-entry into the school setting after 
sustaining a brain injury, including MTBI or concussion (Brain Injury Association of PA, 
2010). School psychologists are an integral part of these models. 
Purpose of the Study 
The purpose of this study is to describe the knowledge of a sample of public 
school teachers regarding concussions and the symptoms that can occur postconcussion. 
The study will investigate common knowledge and misconceptions held by teachers 
about concussion in children. In addition, the study will serve an exploratory function and 
investigate whether differences in misconceptions are evident between various subgroups 
of teachers. Subgroups include elementary versus secondary teachers, regular education 
teachers versus special education teachers, male teachers versus female teachers, and 
teachers grouped by number of years of experience. The study will also survey the 
amount of training teachers have had in the area of brain injury. 
The researcher-developed online survey for this study was designed to investigate 
common knowledge and misconceptions held by teachers about concussions and the 
subsequent symptoms that can occur in children. Items in the survey will also include 
questions about demographic information in order to make the group comparisons. One 
possible future use for the researcher-developed online survey is as a pre-test/post-test 
instrument for inservice trainings for school faculty on MTBI. Another use for the 
instrument would be during the school team‟s preparation for transitioning a student who 
has sustained a concussion back into the school setting and regular activities. 
Research question 1. 
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What are the common misconceptions public school teachers hold regarding concussions 
and the symptoms that can occur postconcussion? 
Hypothesis 1. 
More public school teachers than not will believe that a loss of consciousness is 
necessary for a concussion to occur. 
Hypothesis 2. 
More public school teachers than not will believe that how quickly a person recovers is 
dependent upon how hard they work at it. 
 Hypothesis 3. 
Public school teachers will underestimate the negative impact MTBI can have on students 
in the classroom in the areas of difficulty learning new concepts, impairment in memory 
skills, and impairment in emotional control skills. 
Research question 2. 
How do differences in number and kind of misconceptions exist dependent upon the 
years of experience teaching? 
Research question 3. 
What differences are there in the number and kind of misconceptions between male 
teachers versus female teachers?  
Research question 4. 
What differences are there in the number and kind of misconceptions between elementary 
teachers versus secondary teachers?  
Research question 5. 
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What differences are there in the number and kind of misconceptions between regular 
education teachers versus special education teachers? 
 Hypothesis 1. 
Special education teachers will hold fewer misconceptions than regular education 
teachers. 
Research question 6. 
What percentage of regular education teachers report having had training in the area of 
brain injury? 
Research question 7. 
What percentage of special education teachers report having had training in the area of 
brain injury? 
  
 
 11 
Chapter II 
Literature Review 
Mild Traumatic Brain Injury (MTBI)/Concussion 
 History of studying concussion. 
According to Blau (1936), the first reference to mental disease in relation to head 
injury in the United States was made by Prichard in 1837. Head injuries began to become 
much more prevalent with the rise of the industrial revolution (Robertson, 1988). During 
the mid-1800‟s, the term “railway spine” was created to describe the syndrome now 
known as Postconcussion Syndrome (PCS) (Robertson, 1988). Erichsen (1866) gave the 
first definition of PCS and attributed the symptoms to the neurons of the upper spinal 
cord being shaken by mechanical means such as trains. 
 In a lecture to the Royal College of Surgeons of England, English (1904) reported 
the results of a study reviewing 300 cases of head injury and the sequelae that followed. 
Results indicated that 10% of patients who had suffered head injury had some degree of 
mental impairment at one-year post head injury. Symptoms included: headache, vertigo, 
nausea, irritability, depression, anxiety, mental and physical fatigue, sleep disturbance, 
decreased tolerance to alcohol, and decreased tolerance for high temperatures (English, 
1904). The symptoms observed by English (1904) would manifest regularly in the head 
injury research throughout the years.  
 During the 1930‟s the term Postconcussion Syndrome (PCS) appeared in the 
literature, as well as Post-Contusional Syndrome and Post-Traumatic Syndrome (Russell, 
1932; Strauss & Savitsky, 1934). All three terms describe the same general constellation 
of symptoms. Posttraumatic syndrome is a synonym for PCS that is still in use today in 
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some of the research being produced in European countries (Bohnen, Twijnstra, & Jolles, 
1992; Bohnen, Wijnen, Twijnstra, van Zutphen, & Jolles, 1995; Korinthenberg, Schreck, 
Weser, & Lehmkuhl, 2004). 
 Russell (1932) found 61% of patients who had suffered a head injury had 
complaints of postconcussion symptoms six months after discharge that included 
headache, dizziness, impaired memory, and anxiety. In a later study, Russell (1934) 
found headache, anxiety, conduct problems, dizziness, and memory problems to be the 
most common symptoms reported 18 months post head injury. In a presentation to the 
Medical Society of the State of New York, Brown (1941) focused solely on physical 
symptoms of PCS. He called for practitioners and researchers to come to a consensus on 
what constitutes disability post head injury in relation to ear functioning, specifically 
tinnitus and vestibular disability which involves balance and orientation difficulties 
leading to the symptoms of vertigo, dizziness, and possibly nausea (Brown, 1941). 
Silfverskiold (1969) also characterizes PCS almost purely by the physical symptoms of 
disequilibrium, vertigo, headache, and some emotional lability. Rutherford, Merrett, and 
McDonald (1977) found 51% patients who had sustained a concussion due to head injury 
complained of some symptoms at six weeks post injury. Headache was the most common 
symptom reported, followed by anxiety, insomnia, dizziness, irritability, fatigue, loss of 
concentration, and loss of memory (Rutherford et al., 1977).  
 More specificity in diagnostic labeling was called for by Teuber (1969), stating 
the usage of the term Posttraumatic Syndrome is restricted to a subset of symptoms 
consisting of persistent neurological signs and complaints of headache, dizziness, fatigue, 
and labile mood and instead should be applied to all the consequences of head injuries. 
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Teuber (1969) stated some people do just suffer from Posttraumatic Syndrome, but they 
are a subset of the larger head injury population. He further argued other sequelae of head 
injuries were being ignored in the research at the time and thus ignored in individuals 
who have suffered this trauma (Teuber, 1969). In a roundabout way, Teuber (1969) was 
inadvertently calling for the term PCS to be used solely to describe the specific 
constellation of PCS complaints while he emphasized the use of posttraumatic syndrome 
to be a more general description of head injury sequelae.  
 The World Health Organization (WHO) introduced Postconcussional Syndrome 
as a category defined in the manner of a symptom picture in the ninth edition of the 
International Classification of Diseases (ICD-9) in 1978 (WHO, 1978). The traditional 
symptom picture of Postconcussional Syndrome was translated into explicit diagnostic 
criteria in the ICD-10 (WHO, 1992). 
 The American Psychiatric Association (APA) did not include its Postconcussional 
Disorder as a potential diagnostic category until 1994 in the fourth edition of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). Preceding the DSM-
IV, the clinical features of Postconcussional Disorder were subsumed under the “Atypical 
or Mixed Organic Brain Syndrome” diagnosis in the DSM-III (APA, 1980). 
 Prior to the publication of the DSM-IV, Brown, Fann, and Grant (1994) published 
a position paper to build the case for Postconcussional Disorder to be a separate 
diagnostic category. The authors presented suggestions for the criteria based on an 
extensive review of the literature and indicated serious consequences could result if the 
category was omitted. Consequences proposed include difficulty in communication 
between clinicians and researchers, as well as perpetuating the misconception that people 
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are just exaggerating and malingering sequelae from MTBI when research has shown 
contradictory results (Brown et al., 1994).  
 Ruff and Grant (1999) describe the debate that was occurring in the APA for 
inclusion of Postconcussional Disorder in the DSM-IV. According to Ruff and Grant 
(1999), members of the APA task force were concerned about encouraging potential 
misuse of the criteria for personal gain through litigation. However, it was eventually 
decided that the purpose of the DSM is to utilize scholarly methods for classification of 
disorder and does not inherently invite misuse (Ruff & Grant, 1999). So, the diagnostic 
category of Postconcussional Disorder was included as an area for further study in the 
DSM-IV (APA, 1994) with slightly different diagnostic criteria than were proposed by 
Brown and colleagues (Brown et al., 1994). Postconcussional Disorder remains as an area 
for further study in the DSM-IV-TR and is currently officially diagnosed as Cognitive 
Disorder, Not Otherwise Specified (APA, 2000). 
Definition of MTBI/concussion. 
In order to classify TBI into a level of severity, generally a combination of the 
measures of level of consciousness, duration of coma, and extent of PTA are utilized. 
Some definitions also take into consideration need for brain surgery, the length of 
hospitalization, and abnormalities on neuroradiological exams (Parker, 2001). Mild TBI 
(MTBI), also sometimes called Minor TBI, Minor Head Injury, or Concussion, is defined 
by the Mild Traumatic Brain Injury Committee of the Head Injury Interdisciplinary 
Special Interest Group of the American Congress of Rehabilitation Medicine (1993) as 
any loss of consciousness not exceeding 30 minutes, Post-Traumatic Amnesia (PTA) less 
than 24 hours, and an initial Glasgow Coma Score (GCS) score of 13-15. Also included 
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in the definition are any alterations in mental state, such as being dazed and confused at 
the time of accident, and focal neurological deficits, temporary or not. Many variations 
on this formula exist in the literature. The criterion for loss of consciousness ranges from 
a brief loss to less than 20 minutes to less than 1 hour (Rimel, Giordani, Carth, Boll, & 
Jane, 1981; Semrud-Clikeman, 2001). The PTA criterion ranges from less than 1 hour or 
greater than 1 hour but less than 1 week (Chadwick, Rutter, Brown, Shaffer, & Traub, 
1981; Semrud-Clikeman, 2001). The one criterion of MTBI that many researchers seem 
to agree upon is the GCS ranging from 13-15 (Mittenberg & Strauman, 2000; Rimel et al, 
1981; Semrud-Clikeman, 2001). The GCS is the standard assessment utilized to describe 
the initial level of consciousness and response to define coma while sidestepping the need 
for physiological measures or knowledge of lesion location (Semrud-Clikeman, 2001). 
The GCS assesses eye opening, motor responses, and verbal responses and produces a 
score ranging from 3 to 15 with the higher score indicating less impairment. However, 
not all researchers use the GCS in their definitions of MTBI. 
Incidence of MTBI/concussion. 
According to the Centers for Disease Control and Prevention (CDC), 1.4 million 
traumatic brain injury (TBI)-related incidents occur each year (Centers for Disease 
Control and Prevention, 2010). Of those 1.4 million, 75% to 90% are determined to be 
concussions or other forms of MTBIs. The highest risk age groups for a child population 
for MTBI/concussion according to the CDC are children up to the age of 5 years and 
adolescents from 15 years to 19 years of age. The most common causes of MTBI as seen 
in the emergency departments of hospitals include: falls, motor vehicle accidents, events 
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of being struck or pushed against something unintentionally, assaults, and sports-related 
injuries (Centers for Disease Control and Prevention, 2010). 
Postconcussion Syndrome/Postconcussional Disorder 
 Constellation of PCS symptoms. 
The constellation of symptoms that are considered to be indicative of PCS fall 
into three categories: cognitive symptoms, affective symptoms, and somatic symptoms. 
The typical cognitive symptoms include poor concentration, attention problems, memory 
problems, slow processing speed, and difficulties with decision-making (McAllister & 
Arciniegas, 2002; Ryan & Warden, 2003; Taylor et al., 2010). The typical affective 
symptoms include depression, anxiety, irritability, reduced tolerance for frustration, and 
low self-confidence (McAllister & Arciniegas, 2002; Ryan & Warden, 2003). Finally, the 
typical somatic symptoms include headache, fatigue, sleep disturbances, dizziness, 
tinnitus, sensitivity to noise or light, visual disturbances, poor coordination, and reduced 
tolerance to alcohol (McAllister & Arciniegas, 2002; Ryan & Warden, 2003). The 
official diagnostic formulations of the ICD-10 (WHO, 1992) and DSM-IV-TR (APA, 
2000) are presented in Appendices B and C, respectively. 
PCS existence in children. 
At the same time the historical studies on adult head injury sequelae were 
occurring, child studies were occurring as well. The most common symptoms found in 
children after suffering a head injury were headache, hyperactivity, attention deficits, 
conduct problems, memory problems, irritability, anxiety, depression, noise sensitivity, 
dizziness, and fatigue (Beekman, 1928; Blau, 1936; Kasanin, 1929; Rowbotham, 
Maciver, Dickson, & Bousfield, 1954; Strecker & Ebaugh, 1924). Even these early 
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studies of head injury sequelae in children illustrated a cluster of symptoms now 
associated with PCS, with a few differences such as the role of externalizing maladaptive 
behaviors. 
 Still, not much research has focused solely on postconcussion symptoms and 
children. Mittenberg, Wittner, and Miller (1997) conducted a study to determine if PCS 
occurs in children by using a structured postconcussion checklist tailored for children 
based on DSM-IV and ICD-10 criteria, as well as interviews and other measures. The 
authors determined that PCS does occur in children as evidenced by 71% of the variance 
of symptoms reported being attributed to a common underlying construct. The authors 
also found 39% of children who had suffered a head injury met the ICD-10 diagnostic 
criteria for PCS six months post injury. Furthermore, to test the hypothesis that PCS 
occurs less frequently in children than adults, Mittenberg et al. (1997) matched a sample 
of adults who had suffered a head injury to the child sample for injury severity and 
duration of symptoms. The authors found the matched MTBI groups only differed on 
average by the adults reporting one symptom more than the children had reported 
(Mittenberg et al., 1997). The authors contend this finding is contradictory to other 
studies which report PCS occurs less frequently in children (Black, Jeffries, Blumer, 
Wellner, & Walker, 1969). 
 Taylor and colleagues conducted a study comparing children who had suffered an 
MTBI and children who had suffered an orthopedic injury (OI; Taylor et al., 2010). The 
researchers found that relative to the OI group, the MTBI group had higher rates of 
somatic symptoms at the baseline data collection and higher rates of cognitive difficulties 
later. Parent ratings and child self-report ratings of symptoms were found to be correlated 
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which the authors provide as evidence of child self-report of symptoms being a valid 
measurement to utilize. The parent ratings of cognitive difficulties peaked for the MTBI 
group at the three-month post-injury data collection. General postconcussion symptom 
counts were higher for the MTBI group as compared to the OI group as well. The authors 
also found that those children who had sustained the MTBI in an automobile accident, 
lost consciousness, evidenced abnormalities on neuroimaging, or had been hospitalized 
had the highest counts of reported symptoms (Taylor et al., 2010).  
 However, not all of the research supports the existence of PCS in children. A 
study conducted by Nacajauskaite, Endsiniene, Jureniene, and Schrader (2006) used a 
parent questionnaire to compare the symptom presentation of children who had suffered 
MTBI to children who had suffered other bodily injuries. They found the differences 
between the two groups to be statistically insignificant which led to questions of whether 
symptoms specific to concussion exist or if symptom presentation may be attributable to 
other psychological factors, such as post-traumatic stress.  
 In contrast to the conclusions of Nacajauskaite et al. (2006), Hajek and colleagues 
(2010) conducted a study that compared children with MTBI to children with OI while 
controlling for symptoms of Post-traumatic Stress Disorder (PTSD). While symptoms of 
PCS and PTSD were found to be highly correlated, the PTSD symptoms were more 
highly associated with the OI group versus the MTBI group. But it was found that these 
group differences did diminish over time, most likely as symptoms began to decrease in 
both groups (Hajek et al., 2010).  
 Duration of postconcussion symptoms   
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Studies conducted with samples of adults who had suffered a concussion found 
that symptoms can be present for a significant period of time following the injury. 
Rutherford et al. (1979) found 4.5% of patients with MTBI had at least one complaint 
one year post-injury. The most common complaint was headache. Alves et al. (1993) 
found headaches to be reported at three months, six months, and twelve months post-
injury, although the incidence rate of the headaches steadily decreased over time. The 
authors also found dizziness to be reported by 23% of subjects at six months post-injury 
(Alves et al., 1993). Memory problems were also evident until twelve months post-injury 
(Alves et al., 1993). However, March and Smith (1995) found impairment in verbal 
memory skills to be resolved at three months post-injury and impairment in nonverbal 
memory skills to be resolved at one month post-injury in their sample of adults with PCS. 
In regards to social-emotional functioning, a pattern of decreasing affective symptoms of 
depression and improving social adjustment was found to progress over a three-month 
period post-injury for the PCS group (Marsh & Smith, 1995).  
Yeates et al. (1999) hypothesized, after controlling for premorbid functioning, 
children who had suffered an MTBI would produce higher symptom ratings at three 
months post injury than their siblings who were not injured. The authors found evidence 
to support their hypothesis and concluded that a significant number of children are likely 
to exhibit an increase in Postconcussion symptoms following an MTBI at three months 
post injury (Yeates et al., 1999). In a study conducted by Hawley (2003), it was found 
that 21.6% of the children in the MTBI group were considered to be „accident prone‟ 
prior to the occurrence of the injury as compared to only 6.5% of the control group. It is 
possible that these children may have been more prone to engaging in risk-taking 
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behaviors and therefore more prone to injury. Some researchers talk about PCS not 
resolving anywhere from six months to over two years post head injury and have coined 
the term Persistent Postconcussion Syndrome (PPCS) to describe this phenomenon 
(Cicerone & Kalmar, 1995; Ryan & Warden, 2003). 
 Neuropsychological sequelae of concussion. 
 Studies that focus on the more specific symptomatology of PCS in children are 
rare. Molodetskikh and Kirdan (1983) conducted a study to examine the 
neuropsychological functioning of children following a brain concussion. The authors 
found children who had suffered MTBI exhibited a decrease in memory span and 
impairment in the process of memorization. Impairments in attention were found in 
71.9% of subjects, with subjects who had suffered MTBI during the preschool years 
exhibiting deficits more frequently than others. Other deficits found in all age groups, 
conceptualized by the authors as impairments in intellectual activity, included reductions 
in expressive language, reduced reading comprehension, a reduced ability to generalize, 
and a high level of judgments tending to be concrete (Molodetskikh & Kirdan, 1983). 
Conversely, Bassett and Slater (1990) found that while adolescents who had suffered an 
MTBI demonstrated immediate deficits in verbal learning and verbal reasoning, no 
deficits were found for attention, visual memory, or motor speed at the time of injury. 
 The second hypothesis proposed by Yeates and colleagues posed children who 
had experienced MTBI and demonstrated increases in postconcussion symptoms at three 
months post injury would exhibit deficits on neuropsychological tests when compared to 
children with MTBI and no increase in postconcussion symptoms (Yeates et al., 1999). 
The results indicated the two groups differed significantly on several measures with 
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children who had suffered MTBI and were experiencing increased postconcussion 
symptoms performing more poorly on measures of focused attention, planning skills, 
inhibition, and working memory (Yeates et al., 1999). 
 More recently, studies are beginning to hone in on different areas of 
neuropsychological functioning versus taking a broadband approach like the studies 
reported above. Anderson, Catroppa, Morse, Haritou, and Rosenfeld (2005) looked at 
attention skills following a TBI sustained during early childhood and found those who 
had suffered a severe injury were most likely to experience attention problems at 30-
months post-injury. Maillard-Wermelinger et al. (2009) found that school-age children 
who had sustained an MTBI demonstrated more difficulties in the areas of metacognition 
and organization when compared with controls. The authors also noted that direct 
measures of executive functions are only moderate predictors of difficulties with 
executive functioning experienced in daily life (Maillard-Wermelinger et al., 2009). 
 Roncadin and colleagues (2004) looked at working memory in children who 
suffered a TBI. While the severe and moderate TBI groups demonstrated more significant 
deficits in working memory, there was a subset of the MTBI group that demonstrated 
significant deficits in working memory in comparison to the normative group. The 
authors further state that these particular individuals had no reports of premorbid learning 
or attention problems that could account for the working memory deficits (Roncadin et 
al., 2004).   
 Affective and behavioral symptoms following MTBI. 
 In relation to the affective symptoms of PCS, early research demonstrated the 
skepticism in the field that post-injury behavioral difficulties were more likely due to 
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problems that were present prior to the injury. Casey, Ludwig, and McCormick (1986) 
found significant difficulties in behavioral functioning for children who had suffered an 
MTBI. However, the researchers could not rule out the possibility of premorbid 
behavioral functioning or dysfunctional family dynamics are being confounding factors 
(Casey et al., 1986). Fletcher and colleagues hypothesized that reports of changes in 
behavioral presentation may be principally due to the preexistence of difficulties prior to 
the MTBI being sustained, as the researchers found no significant behavioral ratings at 
the time of injury or at three months post-injury for the MTBI group (Fletcher, Ewing-
Cobbs, Miner, Levin, & Eisenberg, 1990).  
 A study conducted by Asarnow and colleagues (1991) attempted to control for 
preexisting behavioral difficulties in their sample, perhaps to avoid the problems that 
Fletcher et al. (1990) had in their study. The researchers found that the MTBI group had 
excessive rates of behavioral difficulties at two years post-injury comparable to the 
Severe TBI group in the sample (Asarnow et al., 1991).  
Yeates and colleagues (1999) found that children who had suffered MTBI and 
exhibited increased postconcussion symptoms showed decreases in motivation and 
poorer behavioral adjustment at three months post injury than children who had suffered 
MTBI with no increase in postconcussion symptoms (Yeates et al., 1999). Significant 
differences in levels of behavioral difficulties and problems with temper were found 
between the control group and the MTBI group in a study conducted by Hawley (2003). 
The MTBI group was divided into less than two years post-injury and more than two 
years post-injury. In the less than two years post-injury group, 46.7% reported behavior 
problems, 73.3% reported fluctuations in mood, and 73.3% reported temper problems. In 
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the more than two years post-injury MTBI group 32.4% reported behavior problems, 
55.9% reported fluctuations in mood, and 60.7% reported temper problems (Hawley, 
2003). 
Korinthenberg, Schreck, Weser, and Lehmkuhl (2004) found a significant 
percentage of children who had suffered an MTBI reported the postconcussion symptoms 
of anxiety and emotional lability at four to six weeks post injury. Luis and Mittenberg 
(2002) examined the rates of anxiety and mood disorders for children in which onset was 
post-injury. They found that 38.1% of the MTBI group to be newly diagnosed with a 
psychiatric disorder. Of those individuals, 35.7% were diagnosed with an anxiety 
disorder diagnosis and 21.4% were diagnosed with a mood disorder diagnosis (Luis & 
Mittenberg, 2002). Andrews, Rose, and Johnson (1998) found that children who had 
suffered a TBI, regardless of severity, evidenced decreased self-esteem and poorer 
adaptive behaviors in comparison to matched control groups. In addition, feelings of 
loneliness and aggressive behaviors were found to increase in comparison to the control 
groups. Anderson and colleagues reported similar findings in that lower levels of self 
esteem, poor adaptive behavior functioning, and increased feelings of loneliness were 
evident 30 months post-injury regardless of severity as were increased maladaptive and 
aggressive behaviors (Anderson et al., 2005).  
Somatic symptoms following MTBI. 
 In regards to somatic symptoms, Farmer and colleagues found headaches to be the 
most reported symptom immediately following an MTBI as it was reported by 46% of the 
children ages 6 to 12 years in the study. At two months post-injury, only 2% of the 
subjects continued to report headaches as a concern (Farmer, Singer, Mellitis, Hall, & 
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Charney, 1987). Ponsford and colleagues (1999) found children who had suffered an 
MTBI experienced dizziness, headaches, and general fatigue at one week post-injury. 
However, at three months post-injury these symptoms had reportedly resolved (Ponsford 
et al., 1999). Korinthenberg and colleagues found a significant percentage of children 
who had suffered an MTBI reported the postconcussion symptoms of headache, fatigue, 
and sleep disturbance four to six weeks post injury (Korinthenberg et al., 2004). Yeates 
and colleagues (1999) reported somatic postconcussion symptoms are likely to increase 
over a three-month period in a sizeable minority of children who have suffered MTBI 
(Yeates et al., 1999). 
Outcomes Following MTBI 
Functioning in school following MTBI. 
Parker (2001) states children with PCS are likely to experience difficulties with 
cognitive functioning, language, and behavior. These difficulties may lead to 
psychosocial problems, family relationship problems, problems with school performance, 
and behavioral adjustment problems, which all increase the likelihood the individual 
child will need special education services in the school (Parker, 2001). Hawley (2003) 
found that a group of children who had suffered an MTBI reported significantly more 
behavioral problems in school, as well as difficulties with schoolwork, in comparison 
with the control group. Interestingly, 40% of the MTBI group reported that their school 
was unsympathetic to these difficulties. Children under the age of 10 years who had 
suffered a TBI were more likely to report being victims of bullying in school than 
children 11 years of age or older who had suffered a TBI (Hawley, 2003).  
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In another study by Hawley (2004), teachers reported that 51.4% of the MTBI 
group demonstrated difficulties with schoolwork. While 8.6% of the MTBI group had 
been identified with special educational needs prior to the injury, that percentage 
increased to 20% of the MTBI group having a need for special education services post-
injury.  
In regards to academic achievement, Ewing-Cobbs et al. (2004) conducted growth 
curve analyses of academic achievement over time with children who had sustained a 
TBI. Achievement levels in the areas of word decoding, reading comprehension, spelling, 
and arithmetic were measured over a five-year period. While the severity of injury 
influenced the rate of change over time, with the severe TBI group making the slowest 
progress, the researchers did find that age at time of injury was not a mitigating factor in 
all but one area. Interestingly, the researchers found that those children who had 
sustained a TBI at a younger age, despite level of severity, had arithmetic scores that 
decreased over time dropping from the average range at one to two years post-injury to 
the low average range five years post-injury (Ewing-Cobbs et al., 2004). 
 Long-term outcomes following MTBI. 
 Klonoff, Clark, and Klonoff (1993) conducted a 23-year follow-up study of 
individuals who had sustained head injuries as children. Of the sample, 90% of subjects 
had suffered MTBI at a mean age of 7.96 years. The researchers found 31% of the sample 
continued to report cognitive, affective, and somatic sequelae. Significant positive 
correlations were found between the reported postconcussion symptoms and slow 
progress in the attainment of education, rates of unemployment, present psychiatric or 
psychological problems, and tension-filled familial relationships (Klonoff et al., 1993).  
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 Hessen, Nestvold, and Sundet (2006) conducted a 25-year follow-up study that 
examined the neuropsychological functioning of individuals who had suffered head 
injuries as children and adolescents. The mean age at the time of injury was 8.9 years and 
the group included those individuals who had suffered either an MTBI or moderate TBI 
(ModTBI). The researchers found length of Post-traumatic amnesia (PTA), LOC, and 
abnormal EEG readings at onset of injury as being the most predictive factors of poor 
long-term outcome. Most of the scores from the neuropsychological measures 
administered at follow-up fell within the average range, indicating no deficits in 
functioning. The one exception to this was a category task that required the individual to 
utilize nonverbal feedback to determine the correctness of their response that taps into 
problem solving skills and concept formation skills. When a comparison for level of 
severity among the sample and neuropsychological functioning was conducted, PTA for 
longer than 30 minutes was found to be predictive of later impairment in attention and 
memory processes (Hessen et al., 2006). 
Knowledge and Misconceptions of PCS 
 General public. 
 A study conducted by Gouvier, Prestholdt, and Warner (1988) found considerable 
levels of misconceptions among the general public about the effects of brain injury. The 
researchers surveyed individuals at a local Louisiana shopping mall ranging in age from 
15 to 60+ years of age. The researchers found considerable levels of misconceptions 
about loss of consciousness, post-traumatic amnesia, and the recovery process. Regarding 
loss of consciousness, 59.28% of respondents thought individuals who have been 
knocked unconscious awaken quickly and evidence no lasting effects. Over half of the 
 27 
respondents endorsed misconceptions across all of the items pertaining to amnesia, 
including the idea that a second blow to the head can bring a person‟s memory back. And 
70.14% of respondents thought that how quickly a person recovers is dependent upon 
how hard they work at it. The authors note these finding corroborate countless clinical 
observations about misconceptions and that proper education to patients and their 
families was paramount to the recovery process (Gouvier et al., 1988). 
The Gouvier et al. (1988) study was replicated by Willer, Johnson, Rempel, and 
Linn (1993) in two similar rural settings. Their findings were consistent with Gouvier et 
al. (1988) as they found that indeed misconceptions about brain injury are common, 
especially in relation to the long-term consequences. The authors further discussed how 
these misconceptions are not a “local phenomena” (Willer et al., 1993, p. 464), but rather 
seem to be present in several different areas of North America.  
 Guilmette and Paglia (2004) conducted a survey of the public in an urban setting 
in a different region of the country than the Gouvier et al. (1988) and Willer et al. (1993) 
studies in order to determine if misconceptions were consistent regardless of geographic 
location. The researchers were also interested in whether or not the passage of time had 
led to greater education on the subject of brain injury among the general public. Results 
indicated no significant change in the level of knowledge about moderate to severe TBI, 
but level of knowledge about MTBI had increased. In comparison to Gouvier et al. 
(1988), a higher number of respondents had correctly indicated that damage to the brain 
could occur even if the individual does not lose consciousness. The authors hypothesize 
that the prevalence of information about sports-related concussions in the media may 
have contributed to this increase (Guilmette & Paglia, 2004). 
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 Hux, Deuel Schram, and Goeken (2006) also performed a replication of the 
Gouvier et al. (1988) work. Results indicated some misconceptions persisted among the 
general public including those about severe memory impairment, coma, and recovery 
from severe TBI. About 60% of respondents did not know that individuals with TBI who 
are in a coma are not typically aware of what is happening around them. Approximately 
70% of respondent did not think complete recovery from a severe TBI was possible (Hux 
et al., 2006). 
However, Hux et al. (2006) also found that over 80% of the respondents gave 
correct answers to five general knowledge questions about brain insult, which represented 
an improvement in response accuracy in comparison to the results of Gouvier et al. 
(1988). Overall, the male respondents and those respondents that had some personal 
experience with TBI demonstrated more correct knowledge than other subgroups. 
Significant differences in the responses of male versus female respondents were found on 
the items about coma, likelihood of a second TBI, and extent of recovery. Those 
individuals with at least one year of college education demonstrated a higher rate of 
correct response on an item concerning resting and inactivity during recovery than those 
individuals with no college education. Like Guilmette and Paglia (2004), Hux et al. 
(2006) attributed the increase in general knowledge of TBI to the media and public 
awareness campaigns. However, the authors note that a lack of the dissemination of more 
specific knowledge about coma/unconsciousness, memory impairments, and the recovery 
process is evident. In addition, many respondents were observed to make comments 
about seeing certain aspects of TBI sequelae in a movie or a television soap opera that 
contributed to their misperceptions.  
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 Family of TBI sufferers. 
 One subgroup of the population that deserves closer examination in regards to 
level of knowledge about TBI consists of the family members or caregivers of individuals 
who have suffered a TBI. Springer, Farmer, and Bouman (1997) found that these 
individuals demonstrated a better understanding of the immediate negative impact on 
cognitive functioning, but held more misconceptions about long-term recovery when 
compared to previous surveys of the general public. The family members and caregivers 
also endorsed the most common misconceptions found in other studies about 
unconsciousness, memory impairments, and the recovery process (Springer et al., 1997).  
 A different perspective was taken by Swift and Wilson (2001) in investigating 
misconceptions about TBI. The researchers conducted interviews with individuals who 
had suffered a TBI, their family members, and the health professionals charged with their 
care. Interviews focused on the perceptions of the general public and health professionals 
who are not experts in TBI in terms of their understanding of TBI, TBI sequelae, and 
recovery. Four major themes emerged in the results: 
 the lay public and non-expert health professionals do not fully appreciate 
the long term nature of brain injury; 
 people are substantially unaware of the diversity of problem that brain 
injury can cause, particularly cognitive and behavioural effects; 
 there is a lack of awareness that disability from brain injury can either be 
visible or invisible and this causes others to have unrealistic expectations 
of a brain-injured person‟s capabilities; and 
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 the appearance or behaviour of brain-injured individuals is frequently 
misidentified by others as being indicative of a mental health problem or a 
learning disability (Swift & Wilson, 2001, p. 158, bullets in original) 
The interviewers attributed many of the same misconceptions to both the lay public and 
non-expert health professionals including those about recovery time, extent of possible 
recovery, ability to return to normal activity including work, behavioural symptoms being 
unrelated to the TBI, physiological symptoms being attributed as psychological, 
perceptions of laziness, and the trivialization of symptoms and downplaying of the 
impact upon the brain-injured person (Swift & Wilson, 2001).   
 Coaches of sports. 
 Guilmette, Malia, and McQuiggan (2007) expanded on the earlier study 
conducted by Guilmette and Paglia (2004) by comparing high school football coaches 
understanding of MTBI, or concussion, to the 2004 sample of the general public. They 
found that coaches held significantly fewer misconceptions on the majority of the survey 
questions as compared to the general public. Examples included 28% of the general 
public versus 0% of coaches endorsed concussions as being harmless and 42% of the 
general public endorsed a second blow to the head would help a person remember versus 
0% of the coaches. 
 Cusimano (2009) conducted a study with minor league hockey players, hockey 
coaches, parents of hockey players, and hockey trainers. Results indicated a significant 
number of people held misconceptions about MTBI, or concussion, in this population. It 
was reported that a significant number of the players did not know what a concussion was 
or how it happens. Many responders thought a concussion was treated with medication or 
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some type of physical therapy and almost 25% of the players did not know whether a 
person with a concussion should continue playing or not.  
 Speech-language pathologists. 
Hux, Walker, and Sanger (1996) conducted a survey of school-based speech-
language pathologists on their knowledge of TBI and their readiness to provide services 
to those student‟s who had suffered a TBI. It should be noted that this survey did not 
specify what level of severity of TBI. Instead the term TBI was used to refer to the 
definition of TBI within the Child with a Disability section included in the Individuals 
with Disabilities Education Improvement Act (IDEIA) of 2004 (U.S. Department of 
Education, 2004) provided earlier in this document. 
The Hux et al. (1996) survey was more specialized in nature in that it was 
intended for a very specific sample population. However, even the school-based speech-
language pathologists held some misconceptions about TBI. More of these respondents 
were not aware of the greater incidence of TBI in males versus females. They also 
believed the majority of students with TBI would exhibit aphasia, or loss of language, 
which is incorrect. While the speech-language pathologists were knowledgeable in the 
general aspects of TBI and how it can greatly affect a student‟s functioning, most did not 
feel qualified to serve as head of the Individual Education Program (IEP) team or to 
disseminate information to educators and parents working with the student regardless of 
their level of training received on TBI (Hux et al., 1996). 
 School Psychologists. 
 Continuing with the theme of educational professionals, Hooper (2006) conducted 
a survey of school psychologists on the common myths and misconceptions associated 
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with TBI and compared those results to the sample of the general public gathered by 
Guilmette and Paglia (2004). As with the Hux et al. (2004) article, TBI in the Hooper 
(2006) article also refers to the IDEIA definition listed above (U.S. Department of 
Education, 2004). This study did not specify MTBI, or concussion, as the sole level of 
severity focused upon. As would be expected, the school psychologist sample endorsed 
fewer misconceptions than the general public on items focused on coma, memory 
impairment, pathophysiology, recovery, and likelihood of re-injury. A surprising finding 
was that 39.1% of school psychologists thought brain damage could not occur if the 
person did not lose consciousness at the time of injury. This is in contrast to only 8.3% of 
the general public who held this belief (Hooper, 2006). When demographic variables 
were considered, including years of practice, previous training, etc., the findings of the 
study were not significantly affected. Approximately 84% of the school psychologists 
endorsed needing more professional development in the area of TBI (Hooper, 2006). 
Teachers. 
Farmer and Johnson-Gerard (1997) adapted the Springer et al. (1997) survey and 
administered it to educators attending a special education conference. The majority of the 
sample consisted of special education teachers (67%). Additional participants included 
regular education teachers (4%), administration (7%), and other school-related 
professionals including school psychologists, speech-language pathologists, etc. (22%). 
The data collected from this sample was compared to the data collected by Springer et al. 
(1997) from family members of individuals with TBI and rehabilitation specialists in TBI 
and with several of the general public samples that had been collected previously 
(Gouvier et al., 1988; Willer et al., 1993). As with many of the studies reported thus far, 
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the survey given to the educators did not specify MTBI, or concussion, as the sole level 
of severity. 
Farmer and Johnson-Gerard (1997) found the educators tended to underestimate 
the negative impact TBI can have on students in the classroom. The difficulty learning 
new concepts, impairment in memory skills, impairment in emotional control skills, and 
possible complications in the long-term development of the child were all areas where 
educators held misconceptions about TBI. While they performed better in comparison to 
the general public and the family members of TBI sufferer, the educators performed more 
poorly in comparison with the rehabilitation specialists. 
A case study on teacher perceptions of behavioral sequelae of TBI.  
Hawley (2005) conducted a case study of a child, A.Z., who suffered a moderate 
TBI with skull fracture and frontal lobe damage at the age of 8 years. Follow-up contact 
was made with A.Z. at both 12 years and 13 years of age when formal testing, family 
interviews, and teacher questionnaires were completed. While this boy‟s injury was more 
serious than a concussion, he demonstrated behavioral difficulties similar to those 
consistent with postconcussion symptoms such as poor attention/concentration, emotional 
lability, as well as argumentativeness and disruptive behavior patterns.  
A.Z. had nineteen teachers who completed questionnaires on his performance and 
functioning within their respective classrooms during the time period of the case study. 
At the first data collection, some teachers described him polite or charming, while others 
found him to be a troublesome nuisance in class (Hawley, 2005). By the second data 
collection, many teachers‟ patience was beginning to wane according to Hawley (2005). 
Interestingly, those teachers whose classes were less structured, such as art or drama, 
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tended to rate A.Z.‟s behaviors more negatively than those teachers whose classes were 
more structured, such as science or math. While this particular case study does not 
address the misconceptions of teachers in regards to MTBI, it does illustrate the reality-
based views of teachers that are possible when working with a child who has suffered a 
TBI.  
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Chapter III 
 
Method 
 
Participants 
 A sample was utilized for this survey of all teachers in three school districts in 
southwestern PA: Wilkinsburg School District, Peters Township School District, and 
Connellsville School District. The total possible sample consisted of 679 regular 
education teachers and 94 special education teachers. The following other employees 
of the districts were excluded from the survey: administrators, speech and language 
pathologists, occupational therapists, physical therapists, school psychologists, social 
workers, paraprofessionals, and any behavioral specialist position. The reasoning for 
these exclusions is that the researcher was solely interested in the knowledge and 
misconceptions of teachers regarding PCS at this time. It is possible that the 
preceding individuals may have a deeper knowledge of PCS and may skew the 
results. Excluding these individuals was an attempt to reduce the confounding 
variables in the study.  
Rea and Parker (2005) present the statistical formula to calculate specific sample 
size in terms of margin of error for variables that are expressed in proportions. At a 
90% confidence interval setting the margin of error at +/- 4 percentage points, the 
minimal sample size required is approximately 420.25. 
Table 1 
Sample Size for Variables Expressed in Proportions 
  
n = (Za(.5)/MEp)
2 
= ((1.64)(.5)
)
/.04)
2
 = (.82/.04)
2
 = (20.5)
2
 = 420.25 
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All potential participants were approached through a mass email that describes the 
purpose of the study, their involvement if they choose to participate, and informed 
consent procedure. The email contained a link to an online survey. An online survey 
was used because it ensures a high rate of confidentiality, as the researcher will not 
have any identifying information. Only aggregate results will be available to the 
researcher. Only surveys that are at least 90% complete were utilized in the final data 
analysis. The rate of return will be based on X=773 number of people contacted and 
how many replies were received. Institutional Review Board (IRB) approval was 
obtained through Duquesne University prior to approaching any potential subjects. 
Measures 
 The Knowledge of Postconcussion Symptoms Survey - Teacher Report (see 
Appendix G for items) is a researcher-developed instrument designed to investigate 
common knowledge and misconceptions held by teacher about concussions and the 
subsequent symptoms that can occur in children. The survey was developed via the 
rational theoretical approach and is comprised of items whose content has been judged to 
be relevant to the characteristics being assessed. The relevance is determined by the 
understanding of a particular theory or construct, that being PCS (Lanyon & Goodstein, 
1997). The survey format is web-based which was chosen for the properties of ease of 
distribution, potential for rapid data collection, cost-effectiveness and low waste 
products, and its usefulness when dealing with specialized populations (Rea & Parker, 
2005). Items in the survey include questions about demographic information, as well as 
statements regarding common knowledge and misconceptions about concussion in 
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children in a true or false format. The demographic item responses are either nominal or 
ordinal in format, while the remainder of the symptom survey response choices being 
nominal in format. Survey items encompass general information about concussions, as 
well as sections focused on the cognitive, emotional/behavioral, and physical symptoms 
associated with concussions in alignment with both DMS-IV-TR (APA, 2000) and ICD-
10 (WHO, 1992) diagnostic criteria. The total length of the online survey was kept to 
fewer than fifty questions chunked into several web pages in order to increase the 
likelihood of a high rate of return. The survey was previewed by colleagues in school 
psychology for feedback on the clarity of the overall survey and individual items, the 
comprehensiveness of the survey, and the perceived acceptability of the survey itself 
(Rea & Parker, 2005). 
Several instruments were reviewed for general guidelines for content and style of 
questions only (Gouvier et al. 1988; Hux et al., 1996). Item content that was not 
applicable to a school-age population was not included in the survey developed for this 
study. To tailor the survey to the education field, the term “student” was substituted for 
“individual” or “person” within the survey. Additionally, questions pertaining to 
accommodations in the school setting were added. Items that were written for a particular 
audience, such as speech-language pathologists, were not replicated in the survey 
developed for this study. While most of the other studies used surveys with likert scale 
response choices, a true/false format was chosen for the survey developed for this study 
in order to be able to summate the right vs. wrong answers as a continuous indicator of 
knowledge of PCS. Items in the online survey are mixed so that constructs are not readily 
evident. The demographics portion of the survey was put at the end as to reduce response 
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bias. In addition, a short summary of the prevalence of TBI in the United States 
according to CDC data has been included, as well as a short narrative of the kinds of 
difficulties students may experience after sustaining a concussion. Finally, a closing 
paragraph that describes the possible future uses of the survey, for example inservice 
training, that may affect the teacher respondents themselves is included (Rea & Parker, 
2005). 
Research Design 
The current study is a descriptive quantitative study utilizing an online survey format. 
The variables include: demographics, knowledge of postconcussion symptoms, and 
misconceptions of postconcussion symptoms.  
Procedures 
An email was sent to each regular education and special education teacher in the 
school districts. The email detailed the purpose of the study, the volunteer status of the 
study, and how to proceed if they wish to participate in the study. Information on 
confidentiality was also included in that the use of an online survey provides anonymity 
for the subjects, as there is no way to link an individual subject to a specific completed 
survey. Implied consent was explained in that clicking on the included hyperlink to the 
survey equates to consenting to participate. Not requiring a signed consent form is 
becoming standard procedure for this kind of online data collection. If the subject agrees 
to the content of the email, a hyperlink to the study survey was included in the email for 
immediate participation. 
SurveyMonkey is the online service that was utilized for the survey. It is a 
common online survey tool that is used by businesses, academic institutions, and 
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organizations of all shapes and sizes for everything from customer satisfaction and 
employee performance reviews, to course evaluations and research of all types 
(http://www.surveymonkey.com/AboutUs.aspx). The rate of return was monitored and 
the percentage of missing data was noted. A follow-up email to all potential participants 
was issued within two weeks of the initial email in order to facilitate a higher rate of 
return. The follow-up email thanked those individuals who had completed the survey and 
allowed those who had not completed the survey a second opportunity to do so.  
Data Management 
Only the primary researcher has access to the data. It was exported into an SPSS 
file at the conclusion of the data collection phase from the online survey service. The data 
is stored on the researcher‟s hard drive, with two back-up sources. Data will be kept for 
five years after the completed dissertation is published and the first manuscript is 
submitted to a professional journal. 
Data Analysis 
Data analysis centered on each research question. Any data analysis that could not be 
completed directly with the online survey application was completed via SPSS for 
analysis. A correlation matrix of question responses and frequency distributions was 
conducted as preliminary analyses.  
Research question 1. 
What are the common misconceptions public school teachers hold regarding concussions 
and the symptoms that can occur postconcussion? 
Hypothesis 1. 
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More public school teachers than not will believe that a loss of consciousness is 
necessary for a concussion to occur. 
Hypothesis 2. 
More public school teachers than not will believe that how quickly a person recovers is 
dependent upon how hard they work at it. 
 Hypothesis 3. 
Public school teachers will underestimate the negative impact MTBI can have on students 
in the classroom in the areas of difficulty learning new concepts, impairment in memory 
skills, and impairment in emotional control skills. 
 The statistical analysis of this research question consisted of descriptive statistics 
reported in a frequency distribution that included the survey item, percentage of 
respondents that endorsed each response, and a 95% confidence interval to be calculated 
with the formula presented Rea and Parker (2005) that is illustrated in Table 2. 
Table 2 
95% Confidence Interval Formula for Variables Expressed as Proportions 
  
(95%)P = p ± 1.96(√ p(1-p)/n) 
P = true population proportion 
p = sample proportion 
n = sample size 
  
Research question 2. 
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How do differences in number and kind of misconceptions exist dependent upon the 
years of experience teaching? 
The statistical analysis of this research question included the Chi-Square Test of 
Significance to determine if the differences obtained are significant and more than could 
be expected from sampling error. A chi-square matrix was created of obtained and 
expected frequencies. Degrees of freedom were calculated with a 95% level of 
confidence. The critical values table for the chi-square distribution presented in Rea and 
Parker (2005, p. 186) were utilized.  
Research question 3. 
What differences are there in the number and kind of misconceptions between male 
teachers versus female teachers?  
The statistical analysis of this research question included the Chi-Square Test of 
Significance to determine if the differences obtained are significant and more than could 
be expected from sampling error. A chi-square matrix was created of obtained and 
expected frequencies. Degrees of freedom were calculated with a 95% level of 
confidence. The critical values table for the chi-square distribution presented in Rea and 
Parker (2005, p. 186) were utilized.  
Research question 4. 
What differences are there in the number and kind of misconceptions between elementary 
teachers versus secondary teachers?  
The statistical analysis of this research question included the Chi-Square Test of 
Significance to determine if the differences obtained are significant and more than could 
be expected from sampling error. A chi-square matrix was created of obtained and 
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expected frequencies. Degrees of freedom were calculated with a 95% level of 
confidence. The critical values table for the chi-square distribution presented in Rea and 
Parker (2005, p. 186) were utilized.  
Research question 5. 
What differences are there in the number and kind of misconceptions between regular 
education teachers versus special education teachers? 
 Hypothesis 1. 
Special education teachers will hold fewer misconceptions than regular education 
teachers. 
The statistical analysis of this research question included the Chi-Square Test of 
Significance to determine if the differences obtained are significant and more than could 
be expected from sampling error. A chi-square matrix was created of obtained and 
expected frequencies. Degrees of freedom were calculated with a 95% level of 
confidence. The critical values table for the chi-square distribution presented in Rea and 
Parker (2005, p. 186) were utilized.  
Research question 6. 
What percentage of regular education teachers report having had training in the area of 
brain injury? 
 The statistical analysis of this research question consisted of descriptive statistics 
reported in a contingency table of results that will include the responses to the 
demographics items by group. 
Research question 7. 
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What percentage of special education teachers report having had training in the area of 
brain injury? 
 The statistical analysis of this research question consisted of descriptive statistics 
reported in a contingency table of results that will include the frequency and percentage 
of responses to the demographics items by group. 
 
 
 44 
Chapter IV 
Results 
Descriptive Statistics 
 The demographic variables for the study are presented in Appendix F. Of the 773 surveys 
that were sent out, only 125 were completed, leading to a rate of return of only 16.2%. Rea and 
Parker (2001) propose a system for mailing out surveys that should result in a 50% response rate. 
However, the authors do not make any predictions about response rates for web-based surveys. 
Guilmette et al. (2007) mailed out 254 surveys for their study and had a rate of return of 43%. 
Hux et al. (1996) mailed out 1000 surveys to school-based speech and language pathologists and 
had a rate of return of 49.4%. Both Farmer and Johnson-Gerard (1997) and Hooper (2006) used 
“captive” audiences and administered their respective surveys to individuals attending 
professional training sessions. None of the survey studies reviewed utilized a web-based survey.  
 Of those who did complete the current survey, 81.6% were regular education teachers 
and 16.8% were special education teachers. Twenty percent of respondents worked in K-3rd 
grade settings, 30.4% worked in 4th-6th grade settings, and 48.8% worked in 7th-12th grade 
settings. The majority of the sample reported having attained Masters degrees at 68.8% and 
59.2% of the sample endorsed working 10 years or more as a teacher.  
Preliminary Statistical Analysis 
 A correlation matrix of question responses and frequency distributions was conducted as 
preliminary analyses. The frequency distributions of survey responses can be found in Appendix 
G and the intercorrelation matrix of survey items can be found in Appendix H. Many items were 
found to correlate as would be expected due to the questions being based on the three areas of 
postconcussion symptoms: cognitive symptoms, affective symptoms, and somatic symptoms. It 
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should be noted that the items marked “a” could not be computed because at least one of the 
variables was a constant. That is 100% of the respondents answered the item correctly so there 
was no variance with which to calculate the correlation. 
Statistical Analyses of the Research Questions 
Research question 1. 
What are the common misconceptions public school teachers hold regarding concussions 
and the symptoms that can occur postconcussion? 
Hypothesis 1. 
More public school teachers than not will believe that a loss of consciousness is 
necessary for a concussion to occur. 
Hypothesis 2. 
More public school teachers than not will believe that how quickly a person recovers is 
dependent upon how hard they work at it. 
 Hypothesis 3. 
Public school teachers will underestimate the negative impact MTBI can have on students 
in the classroom in the areas of difficulty learning new concepts, impairment in memory 
skills, and impairment in emotional control skills. 
 The statistical analysis of this research question consisted of descriptive statistics 
reported in a frequency distribution that included the survey item, the percentage of 
respondents that endorsed each response, and a 95% confidence interval calculated with 
the formula presented in Table 2 (see above). Overall, the results of this study indicate 
that public school teachers endorse very few misconceptions about postconcussion 
symptoms.  
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Figure 1 
 
In regards to Hypothesis 1 for this question, more public school teachers than not 
will believe that a loss of consciousness is necessary for a concussion to occur; this 
statement was not supported by the findings. Only 1.6% (+/- 2.2) of the teachers surveyed 
endorsed this misconception. 
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Figure 2 
 
In regards to Hypothesis 2 for this question, more public school teachers than not 
will believe that how quickly a person recovers is dependent upon how hard they work at 
it; this statement was not supported by the findings. Only 3.2% (+/- 3.1) of the sample 
endorsed this misconception. 
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Figure 3 
 
In regards to Hypothesis 3 for this question, public school teachers will 
underestimate the negative impact MTBI can have on students in the classroom in the 
areas of difficulty learning new concepts, impairment in memory skills, and impairment 
in emotional control skills; this statement was not supported by the findings. None of the 
teachers surveyed endorsed the item about students having trouble learning or recalling 
information following a concussion. 
 49 
Figure 4 
 
In addition, on the item surveying whether mood swings are seen following a concussion 
only 4.8% (+/- 3.7) of teachers surveyed endorsed this misconception. 
Despite these null findings, there were a few items on the survey that produced 
more disparate results.  
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Figure 5 
 
In regards to the survey item about feeling dizzy following a concussion, 13.7% (+/- 6.0) 
of teachers polled endorsed this misconception. 
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Figure 6 
 
On the survey item about seizures following a concussion, 15.4% (+/- 6.3) of teachers 
surveyed endorsed this misconception. 
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Figure 7 
 
And 14.5% (+/- 6.2) of teachers surveyed endorsed the misconception about returning to 
normal activities as soon as possible following a concussion. 
In the survey were two items that were specifically included due to the focus 
being on students with postconcussion symptoms in the educational setting. The items 
had to do with what kinds of services the student who had suffered a concussion may be 
eligible for in the school setting.  
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Figure 8 
  
Of the teachers surveyed, 13.3% (+/- 6.0) endorsed the misconception that the student 
who had suffered a concussion would not be eligible for a Chapter 15 Service Agreement 
(Section 504 of the Rehabilitation Act of 1973). 
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Figure 9 
 
And 26.6% (+/- 7.7) of the teachers surveyed thought the student who has suffered a 
concussion would not be eligible for special education support services. 
Research question 2. 
How do differences in number and kind of misconceptions exist dependent upon the 
years of experience teaching? 
The statistical analysis of this research question included the Chi-Square Test of 
Significance to determine if the differences obtained are significant and more than could 
be expected from sampling error. A chi-square matrix was created of obtained and 
expected frequencies. Degrees of freedom were calculated with a 95% level of 
confidence. The critical values table for the chi-square distribution presented in Rea and 
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Parker (2005, p. 186) were utilized. The degrees of freedom for this analysis equaled 3 
yielding a critical chi-square value of 7.815 at the .05 level of significance.  
Of the 36 survey items, three of the items produced chi-square values that were 
significant in relation to years of experience teaching. Please see Table 2 below. The 
items concerning multi-tasking behaviors not being affected by a concussion, having 
difficulty concentrating for some time following a concussion, and emotional problems 
following a concussion all evidenced a significant difference between the three groups. 
In addition, there were three items in relation to years of experience teaching that 
approached significance. The items concerning student apathy following a concussion, 
the ill effects of concussion lasting years in some cases, and the item concerning fatigue 
following concussion all approached a significant difference between the three groups.  
Table 3 
% Correct Answers Dependent upon Years of Experience 
  
Item 0-3 years 4-6 years 6-10 years 10+ years 
Being able to engage in 
multi-tasking behavior is 
not affected by concussion. 
(chi-square=9.493*) 
 
85.7% 100% 92.3% 100% 
A student may have 
difficulty concentrating 
after sustaining a 
concussion for some time. 
(chi-square=16.850*) 
 
85.7% 100% 100% 100% 
Emotional problems, such 
as symptoms of depression 
or anxiety, can occur after a 
concussion. 
(chi-square=9.285*) 
71.4% 94.1% 96.2% 97.3% 
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A student may seem 
apathetic following a 
concussion. 
(chi-square=5.069
a
) 
 
100% 88.2% 96.2% 98.0% 
The ill effects from a 
concussion can last years in 
some cases. 
(chi-square=5.135
 a
) 
 
100% 88.2% 100% 97.3% 
Being fatigued easily is not 
a symptom after sustaining 
a concussion. 
(chi-square=5.178
 a
) 
 
85.7% 100% 96.2% 98.6% 
* Significant difference at .05 
 
a 
Approaching significance 
  
Research question 3. 
What differences are there in the number and kind of misconceptions between male 
teachers versus female teachers?  
The statistical analysis of this research question includes the Chi-Square Test of 
Significance to determine if the differences obtained are significant and more than could 
be expected from sampling error. A chi-square matrix was created of obtained and 
expected frequencies. Degrees of freedom were calculated with a 95% level of 
confidence. The critical values table for the chi-square distribution presented in Rea and 
Parker (2005, p. 186) was utilized. The degrees of freedom for this analysis equaled 1 
yielding a critical chi-square value of 3.841 at the .05 level of significance. At this critical 
value of chi-square, no survey item responses by gender were found to be significantly 
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different. In addition, no survey responses by gender were found to approach being 
significantly different. 
Research question 4. 
What differences are there in the number and kind of misconceptions between elementary 
teachers versus secondary teachers?  
The statistical analysis of this research question includes the Chi-Square Test of 
Significance to determine if the differences obtained are significant and more than could 
be expected from sampling error. A chi-square matrix was created of obtained and 
expected frequencies. Degrees of freedom were calculated with a 95% level of 
confidence. The critical values table for the chi-square distribution presented in Rea and 
Parker (2005, p. 186) were utilized. The degrees of freedom for this analysis equaled 2 
yielding a critical chi-square value of 5.991 at the .05 level of significance.  
Of the 36 survey items, none of the items produced chi-square values that were 
significant in relation to elementary versus secondary settings. However, six of the items 
did approach significance and are summarized in Table 3. 
Table 4 
% Correct Answers Dependent upon Elementary versus Secondary Setting 
  
Item K-3rd 4-6th 7th-12th 
Headaches are not a 
common symptom of 
concussion. 
(chi-square=4.318
 a
) 
 
84% 89.5% 96.7% 
The ill effects from a 
concussion can last years in 
some cases. 
100% 100% 93.4% 
 58 
(chi-square=4.269
 a
) 
 
Following a concussion, a 
student‟s speed of 
information processing 
may decrease and he or she 
can become a “slower 
thinker”. 
(chi-square=4.079
 a
) 
 
88.0% 94.7% 98.3% 
If an individual suffers 
multiple concussions, they 
experience no more ill 
effects than someone who 
has only had one 
concussion. 
(chi-square=5.302
 a
) 
 
72.0% 89.5% 90.0% 
Being fatigued easily is not 
a symptom after sustaining 
a concussion. 
(chi-square=4.818
 a
) 
 
92.0% 97.4% 100% 
Emotional problems, such 
as symptoms of depression 
or anxiety, can occur after a 
concussion. 
(chi-square=4.180
a
) 
 
100% 89.5% 96.7% 
* Significant difference at .05 
a 
Approaching significance 
  
Research question 5. 
What differences are there in the number and kind of misconceptions between regular 
education teachers versus special education teachers? 
 Hypothesis 1. 
Special education teachers will hold fewer misconceptions than regular education 
teachers. 
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The statistical analysis of this research question includes the Chi-Square Test of 
Significance to determine if the differences obtained are significant and more than could 
be expected from sampling error. A chi-square matrix was created of obtained and 
expected frequencies. Degrees of freedom were calculated with a 95% level of 
confidence. The critical values table for the chi-square distribution presented in Rea and 
Parker (2005, p. 186) were utilized. The degrees of freedom for this analysis equaled 1 
yielding a critical chi-square value of 3.841 at the .05 level of significance. 
Of the 36 survey items, two of the items produced chi-square values that were 
significant in relation to regular education versus special education teachers and two 
items approached significance. The hypothesis associated with this question, special 
education teachers will hold fewer misconceptions than regular education teachers, was 
not supported by the findings. Of those items that evidenced a significant difference 
between the groups, the regular education teachers answered correctly at a higher rate 
than the special education teachers. Please see Table 4 for a summary of these results. 
Table 5 
% Correct Answers Dependent upon Regular Education Teachers versus Special 
Education Teachers
  
Item Regular Education 
Teachers 
Special Education  
Teachers 
A concussion can trigger a 
change in a student‟s 
personality. 
(chi-square=5.342*) 
 
99.0% 90.5% 
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Mood swings are not a 
symptom that can be seen 
after a concussion. 
(chi-square=4.830*) 
 
97.1% 85.7% 
Concussions can cause brain 
damage. 
(chi-square=3.166
 a
) 
 
98.0% 90.5% 
The ill effects from a 
concussion can last years in 
some cases. 
(chi-square=3.166
 a
) 
 
98.0% 90.5% 
* Significant difference at .05 
a
 Approaching significance 
  
Research question 6. 
What percentage of regular education teachers report having had training in the area of 
brain injury? 
 The statistical analysis of this research question consists of descriptive statistics 
reported in a contingency table of results that includes the responses to the demographics 
items by group. In all, 102 regular education teachers completed the survey, which makes 
up 81.6% of the overall sample. Of those, 42 regular education teachers endorsed having 
attended one or more trainings in the area of brain injury, which makes up 33.6% of the 
overall sample. Please see Table 6 and Table 7 for the kinds and number of trainings 
regular education teachers endorsed having attended in the past.  
Table 6 
Training in Brain Injury Received by Regular Education Teachers  
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Undergraduate school  15.7% 
Graduate school  6.9% 
Inservices   9.8% 
Act 48 workshops  11.8% 
Conferences   5.9% 
Online    2.9% 
  
Table 7 
Number of Trainings Attended in Brain Injury by Regular Education Teachers  
  
One Training   76% 
Two Trainings  19% 
Three Trainings  5% 
Four Trainings  0% 
Total # of Respondents 42 
  
Research question 7. 
What percentage of special education teachers report having had training in the area of 
brain injury? 
 The statistical analysis of this research question consists of descriptive statistics 
reported in a contingency table of results that includes the frequency and percentage of 
responses to the demographics items by group. In all, 21 special education teachers 
completed the survey, which makes up 16.8% of the overall sample. Of those, 15 special 
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education teachers endorsed having attending one or more trainings in the area of brain 
injury, which makes up 12% of the overall sample. Please see Table 8 and Table 9 for the 
kinds and number of trainings special education teachers endorsed having attended in the 
past. 
Table 8 
Training in Brain Injury Received by Special Education Teachers  
  
Undergraduate school  38.0% 
Graduate school  23.8% 
Inservices   19.0% 
Act 48 workshops  14.3% 
Conferences   23.8% 
Online    4.8% 
  
Table 9 
Number of Trainings Attended in Brain Injury by Special Education Teachers  
  
One Training   46% 
Two Trainings  40% 
Three Trainings  13% 
Four Trainings  7% 
Total # of Respondents 15 
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Chapter V 
Discussion 
Misconceptions about the nature of concussions and the sequelae that can follow 
have been found to be widespread among the general population (Gouvier, Presholdt, & 
Warner, 1988; Guilmette & Paglia 2004; Willer, Johnson, Rempel, & Linn, 1993), among 
coaches and players of sports (Cusimano, 2009; Guilmette, Malia, & McQuiggan, 2007), 
and among educational specialists (Farmer & Johnson-Gerard, 1997; Hooper, 2006; Hux, 
Walker, & Sanger, 1996). The purpose of the current study was to investigate the 
common knowledge and misconceptions about concussion in children held by regular 
education teachers and special education teachers in a public school setting . 
Implications for a child's decreased functioning in the classroom setting following 
a concussion have been well documented (Hawley, 2003; Parker, 2001). Reduced 
academic performance, increased disruptive behaviors, social rejection, personality 
change, limited alertness, and deficits in attention and memory are all examples of 
possible sequelae following a concussion (Anderson et al., 2005; Asarnow et al., 1991; 
Molodetskikh & Kirdan, 1983; Ponsford et al., 1999; Roncadin et al., 2004; Yeates et al., 
1999).  
The more knowledge teachers have about these implications and the etiology of 
the symptoms, the better prepared they will be to provide support within the educational 
setting for a student who has suffered a concussion. The school psychologist is in an ideal 
position to ascertain what the teacher(s) know and what misconceptions they might hold 
in order to be able to provide information on the unique needs of the specific student who 
has sustained a concussion and tailor interventions to those needs.  
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Summary of Results 
The purpose of this study was to investigate whether differences in knowledge 
and misconceptions are evident between various subgroups of teachers including 
elementary versus secondary teachers, regular education teachers versus special 
education teachers, male teachers versus female teachers, and teachers grouped by 
number of years of experience. The study also surveyed the amount of training teachers 
have had in the area of brain injury. 
 The first research question investigated the knowledge and common 
misconceptions public school teachers hold regarding concussions and the symptoms that 
can occur postconcussion. More specifically, the researcher explored three hypotheses. 
First, it was hypothesized that more public school teachers than not will believe that a 
loss of consciousness is necessary for a concussion to occur. Second, it was put forward 
that more public school teachers than not would believe how quickly a person recovers is 
dependent upon how hard they work at it. Finally it was hypothesized that public school 
teachers will underestimate the negative impact MTBI can have on students in the 
classroom in the following areas: difficulty learning new concepts, impairment in 
memory skills, and impairment in emotional control skills. Analysis of this research 
question indicated that public school teachers endorsed very few misconceptions about 
postconcussion symptoms. None of the hypotheses set forth for this question were 
supported. An overwhelming majority of teachers were aware that a loss of 
consciousness was not necessary for a concussion to occur. They understood that the rate 
of recovery has nothing to do with the effort put forth. And finally, 100% of the teachers 
 65 
understood that a student who has suffered a concussion might have trouble learning or 
recalling information as a consequence.  
 Other findings that are worthy to note from the first research question include the 
responses of the public school teachers on two of the somatic symptom questions. The 
responses indicated that feelings of dizziness and the possibility of seizures post-injury 
were not as commonly known as some of the other symptoms. For example, one possible 
implication would be a student who must travel up and down stairs to attend classes. That 
is, if that student were feeling dizzy postconcussion, it would be detrimental to that 
student traveling safely within the school building. While some triggers for seizures can 
be avoided, such as a strobe or flashing light, it is difficult to predict when a seizure 
might occur. If the teacher is unaware of the possibility of seizures and/or is not trained 
as to what to do in the event of a seizure in the classroom, the physical well being of that 
student is at risk. 
In addition, 14.5% (+/- 6.2) of teachers surveyed endorsed the misconception 
about a student returning to normal activities as soon as possible following a concussion. 
This is somewhat concerning as the most consistent predictor of poor outcomes following 
a concussion is returning to full activity too soon (Parker, 2001). Research conducted by 
Ruff et al. (1986) indicated experiences of increased frustration and failure at tasks that 
previously were found to be easy. Activities such as paying attention in class, completing 
homework assignments, and studying for tests may become problems for a student who 
has experienced a concussion who returns to full academic activity too early. Teachers 
who have a student in their classroom who has suffered a concussion will need to 
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understand that a reduction in curriculum objectives and work products may be necessary 
during the recovery period.  
Survey items that had to do with what kinds of services the student who has 
suffered a concussion may be eligible for in the school setting yielded some unanticipated 
results. Of the teachers surveyed, 13.3% (+/- 6.0) endorsed the misconception that the 
student who had suffered a concussion would not be eligible for a Chapter 15 Service 
Agreement (Section 504 of the Rehabilitation Act of 1973) and 26.6% (+/- 7.7) of the 
teachers surveyed thought the student who has suffered a concussion would not be 
eligible for special education support services. When a student is experiencing difficulty 
in the educational setting and is not being adequately supported through an informal plan 
of intervention, the next steps in the level of support continuum would be to consider a 
Chapter 15 Service Agreement or special education support services delivered through an 
Individualized Education Program (IEP) under the eligibility category of TBI as defined 
by the Individuals with Disabilities Education Improvement Act (IDEAIA) of 2004  (U.S. 
Department of Education, 2004) depending on the severity of the needs. Teachers need to 
be aware of the options for support in their respective buildings and the processes to 
initiate when any student is experiencing difficulty in the classroom setting regardless of 
the reason. The school psychologist can be an invaluable resource in providing education 
on postconcussion symptoms, as well as many other kinds of disabilities and general 
difficulties students may have to all school faculty and staff who have regular contact 
with these students (Lewandowski & Rieger, 2009; Moser, 2007). 
The second question examined differences in number and kind of misconceptions 
that exist dependent upon the years of experience teaching. The items concerning multi-
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tasking behaviors, having difficulty concentrating for some time, and emotional problems 
all evidenced a significant difference between the three groups. It is important to note that 
it was the group of teachers with the least amount of experience, 0-3 years that had the 
lowest percentage of correct responses on the items concerning multi-tasking behaviors, 
having difficulty concentrating for some time, and emotional problems. One possible 
reason for this difference could be differences in current teacher training programs. But 
the more likely scenario is that certain aspects of student functioning exist that one can 
only learn on the job and the more seasoned teachers have had the time needed to have 
gained this knowledge over time.  
However, the items that approached significance for the second question do not fit 
this proposed pattern. These items concerning student apathy, the duration of symptoms 
in some cases, and fatigue following concussion had higher rates of incorrect answers on 
two out of the three items for the 4-6 years of teaching experience group. 
The third research question examined the differences in the number and kind of 
misconceptions between male teachers versus female teachers. Analysis of this research 
question indicated no survey item responses by gender were found to be significantly 
different, nor were any found to approach being significantly different. Among public 
school teachers, no gender differences were found in regards to knowledge and 
misconceptions of postconcussion symptoms.  
 The fourth research question examined the differences in the number and kind of 
misconceptions between elementary teachers versus secondary teachers. Analysis of this 
research question indicated no significant differences in knowledge and misconceptions 
about postconcussion symptoms dependent upon elementary versus secondary settings. 
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There were six survey items that approached significance. The teachers in primary 
settings (K-3rd) endorsed the most misconceptions on the items about headaches, 
processing speed, multiple concussions, and fatigue.  Teachers in intermediate setting 
(4th-6th) endorsed the most misconceptions about emotional problems. Teachers in 
secondary settings (7th-12th) endorsed the most misconceptions about duration of 
symptoms. 
 The fifth research question investigated the differences in the number and kind of 
misconceptions between regular education teachers versus special education teachers. 
More specifically, it was hypothesized that special education teachers would hold fewer 
misconceptions than regular education teachers. This hypothesis was not supported by the 
findings. The regular education teachers answered items correctly concerning changes in 
personality, mood swings, brain damage, and the duration of symptoms at a higher rate 
than the special education teachers. One possible confounding variable for this finding 
could be the disparity in the size of the groups. In the obtained sample, 81.6% were 
regular education teachers and 16.8% were special education teachers. However, despite 
this difference in group sample size this finding is surprising. One might expect that a 
special education teacher would have had a more specialized training program that would 
have an increased focus on disorders of childhood. While concussions and the following 
sequelae may have only been covered briefly, if at all, one might extrapolate the 
knowledge gained about other disorders to speculate what symptoms might be present 
following a concussion.  
The final two research questions explored the percentages of regular education 
teachers and special education teachers having reported receiving training(s) in the area 
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of brain injury. More regular education teachers (33% of the overall sample) than special 
education teachers (12% of the overall sample) reported having attended one or more 
trainings. Again, this result could have been confounded by sample size. Analyses of 
these questions indicated that both regular education and special education teachers 
endorse having had training in all the modality choices: undergraduate school, graduate 
school, Inservice trainings, Act 48 workshops, conferences, and online trainings. For both 
groups, the online training modality had the fewest percentages, with 2.9% of regular 
education teachers and 4.8% of special education teachers having endorsed completing 
on online course in the area of concussion. Online training development for continuing 
education credits is now a common way educators can choose in order to fulfill their 
certification requirements. The lower percentages in this area may indicate fewer online 
courses available on the topic of concussions. 
 Conclusions 
Although the current study specifically examined a sample of the population that 
had not been separated out in previous research, the results of the current study reveal 
both consistencies and inconsistencies with prior studies. The seminal work produced by 
Gouvier et al. (1988) found considerable levels of misconceptions about loss of 
consciousness, post-traumatic amnesia, and the recovery process in the context of a 
survey of the general public. The results of current study surveying public school teachers 
did not mirror the findings of Gouvier et al. (1988). Regarding loss of consciousness, 
more public school teachers than not endorsed that a loss of consciousness is not 
necessary for a concussion to occur with only 1.6% (+/- 2.2) of the teachers surveyed 
endorsing the misconception. This is in contrast to 59.28% of respondents in the Gouvier 
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et al. (1988) study who thought individuals who have been knocked unconscious awaken 
quickly and evidence no lasting effects. Even more striking, the finding of the current 
study is in stark contrast to the finding in the Hooper (2006) study that 39.1% of school 
psychologists thought brain damage could not occur if the person did not lose 
consciousness at the time of injury.  
Willer et al. (1993) were interested in whether or not the passage of time had led 
to greater education on the subject of brain injury among the general public and found 
that the level of knowledge about MTBI had increased. Hux et al. (2006) also found an 
improvement in response accuracy in comparison to the results of Gouvier et al. (1988). 
While the current study did not focus on the general public, it does support the idea that 
greater education on the subject of MTBI, or concussion, has had an impact in the level 
of knowledge on the subject in recent times. This is especially poignant when one 
considers recent national and local media coverage on concussions in professional 
athletes. In addition, Hux et al. (2006) found that individuals with at least one year of 
college education demonstrated a higher rate of correct response on an item concerning 
resting and inactivity during recovery than those individuals with no college education. 
One might generalize those results to the idea that individuals who have finished one or 
more undergraduate and/or graduate degrees, such as teachers, may demonstrate a higher 
rate of correct responses overall.  
The current study did not support the findings of Farmer and Johnson-Gerard 
(1997). They found that a mixed group of educators tended to underestimate the negative 
impact TBI as defined by IDEAIA (U.S. Department of Education, 2004) can have on 
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students in the classroom, specifically in the areas of difficulty learning new concepts, 
impairment in memory skills, and impairment in emotional control skills.  
Although the current study did find some differences in knowledge and 
misconceptions between groups based on years of experience teaching, similar studies 
completed with other educational professionals did not (Farmer & Johnson-Gerard, 1997; 
Hooper, 2006).  
The current study found no gender differences in regards to knowledge and 
misconceptions of postconcussion symptoms. This is in contrast to the Hux et al. (2006) 
study that found significant differences in the responses of male versus female 
respondents on the items about the likelihood of a second TBI and extent of recovery.  
Overall, the results of the current study are useful. The findings that most of the 
public teachers surveyed have a high level of knowledge and low levels of 
misconceptions in regards to postconcussion symptoms may be an indication that our 
society as a whole has a better understanding of concussion. The importance of teachers 
having knowledge about postconcussion symptoms is the direct impact it can have for the 
student who is experiencing postconcussion symptoms in the school setting. 
 Providing education to the caregivers of the students in an educational system 
about concussion and the symptoms that may occur postconcussion is a logical next step. 
A system needs to be developed in order to facilitate communication between caregivers 
and schools so that teachers are aware when one of their students has suffered a 
concussion. Finally, the teachers need to be provided training on the kinds of 
interventions and accommodations that can be put into place for the student who is 
experiencing postconcussion symptoms in the school setting. These interventions and 
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accommodations can range from such basic classroom accommodations as preferential 
seating to the highest levels of support that can be provided in the delivery of special 
education support services through an IEP. 
Limitations 
 There were several limitations of this study that centered upon the size of the sample and 
the rate of return. Only three school districts were chosen for inclusion in this study due to their 
emails being published on their respective district websites. This created a finite population 
sample of 773 possible participants. At a 90% confidence interval setting the margin of error at 
+/- 4 percentage points, the minimal sample size required was approximately 420.25 for the 
study to have statistical power. Unfortunately, the rate of return for this study was only 16.2% as 
only 125 surveys were completed. In addition, some emails were undeliverable due to staff 
turnover and the websites not reflecting the change in staffing. 
 It would have been beneficial to identify additional school districts to include in the 
survey sample in order to increase the possible sample size. The study could be expanded to 
those districts whose emails were not published online by garnering the permission of the 
administration of those districts. 
 In regards to response bias, various reasons exist as to why a respondent may have 
chosen to respond to the survey, which could have impacted the results. A certain level of 
personal interest in the topic of concussion could be one source of bias. For example, several 
return emails were sent to the researcher indicating that the respondent(s) had some sort of 
personal connection to the topic of concussion, whether it being a student in their classroom or a 
family member having sustained a concussion in the recent past. 
 Another source of possible response bias may be due to recent media attention to the 
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topic of concussion as it relates to professional sports. The three school districts chosen for 
inclusion in the study were all located in southwestern PA. The study could have been expanded 
to include school districts across PA or even across different areas of the United States in order 
to investigate possible differences in teachers‟ knowledge and misconceptions of postconcussion 
symptoms by region. Not only does this limit the ability of the results to be generalized beyond 
southwestern PA, but is also inadvertently limited the survey to an area of the state whose 
inhabitants tend to be highly committed to the local professional sports teams (i.e. Steelers 
football, Penguins hockey, and Pirates baseball). At the time the survey was distributed the 
Penguins hockey team captain, Sidney Crosby, had recently sustained a concussion. Whether or 
not he would be able to return to play was a daily topic of the local news media outlets.  
 Due to the survey being a web-based application, the study may have unintentionally 
excluded those individuals who are not technologically savvy or not comfortable with web-based 
applications. Along those same lines, despite the researcher‟s best efforts to have the survey 
email and the survey itself appear to be a legitimate request for professional participation in the 
collection of dissertation data, there were still concerns about the email being categorized as 
“spam” or “junk mail” that may have significantly affected the rate of return.  
 Limitations concerning the survey itself include concerns that the items were worded in 
such a way that inadvertently led to the correct answer. In retrospect if the true/false answering 
paradigm were expanded to a likert scale, there may have been a greater range of responses. One 
item in particular, a student who has sustained a concussion is not eligible for special education, 
may have been worded in such a way that created some confusion in how to answer. The item 
was worded in an absolute negative sense. Had it been worded in a positive sense, a student who 
has sustained a concussion may be eligible for special education; the results may have been 
 74 
different.  
Recommendations for Future Research 
 The results of the current study do suggest possibilities for future research. First and 
foremost, the sample size limitations described above could be remediated by expanding to those 
districts whose emails were not published online, expanding the geographical area of the survey 
distribution, allowing for more time and additional requests for participation, and developing a 
paper and pencil version of the survey to be administered to those individuals who are not 
comfortable with the use of technology.  
 The population sampled for future research could be expanded to include not only regular 
education and special education teachers, but also specialists within the school settings such as 
school counselors, school psychologists, speech and language pathologists, school nurses, 
occupational therapists, physical therapists, and members of administration in order to 
investigate differences in the knowledge and misconceptions of postconcussion symptoms 
between these groups of professionals.  
The current study is the first to look at differences between elementary teachers 
versus secondary teachers on the knowledge and misconceptions of postconcussion 
symptoms. Although no significant differences were found at this time between 
elementary versus secondary teachers, the study supports the idea that educators are 
learning about concussion, which is positive for the lives of children. A possible area for 
future research might be to investigate how the symptom presentation may differ in 
students who have suffered a concussion in the elementary versus secondary years and 
reevaluate teacher knowledge and misconceptions in that revised context.  
 The survey could be adapted to measure the knowledge and misconceptions of 
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postconcussion symptoms among parents of students within selected school districts. Items could 
be added to assess differences between those parents whose child has suffered a concussion and 
those parents whose child has not.  
 The majority of teachers polled in the current study indicated that they were interested in 
receiving additional training in the area of concussion. The survey could be adapted to become a 
pre-test/post-test instrument to be administered in the context of a training program to be 
developed by the researcher. The survey could be modified so that it would not only measure the 
differences in knowledge pre- and post-training, but also serve as a measure of treatment 
acceptability after the possible interventions and accommodations to support the student who is 
experiencing postconcussion symptoms in the educational setting have been presented.  
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Appendix A 
Common Misconceptions about Head Injury 
The following statements were reported to be misconceptions by the general public by Gouvier 
et al. (1988): 
 The following statements were incorrectly marked false by more than 25% of the 
sample: 
o A head injury can cause brain damage even if the person is not knocked out. 
o Whiplash injuries to the neck can cause brain damage even if there is no direct 
blow to the head. 
o People in a coma are usually not aware of what is happening around them. 
o People with amnesia for events before the injury usually have trouble learning 
new things too. 
o People usually have more trouble remembering things that happen after an 
injury than remembering things from before. 
o People who have had one head injury are more likely to have a second one. 
o Complete recovery from a severe head injury is not possible, no matter how 
badly the person wants to recover. 
 The following statements were incorrectly marked true by more than 25% of the 
sample: 
o Emotional problems after head injury are usually not related to brain damage. 
o Most people with brain damage look and act retarded. 
o When people are knocked unconscious, most wake up shortly with no lasting 
effects. 
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o Even after several weeks in a coma, when people wake up, most recognize 
and speak to others right away. 
o People can forget who they are and not recognize others, but be normal in 
every other way. 
o Sometimes a second blow to the head can help a person remember things that 
were forgotten. 
o How quickly a person recovers depends mainly on how hard they work at 
recovery. 
o Once a recovering person feels “back to normal”, the recovery process is 
complete. 
o It is good advice to rest and remain inactive during recovery. 
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Appendix B 
ICD-10 Postconcussional Syndrome Diagnostic Criteria 
A. The general criteria of F07 must be met. 
FO7 PERSONALITY AND BEHAVIOURAL DISORDERS DUE TO BRAIN DISEASE, 
DAMAGE And DYSFUNCTION 
G1. Objective evidence (from physical and neurological examination and laboratory 
tests) and/or history, of cerebral disease, damage, or dysfunction. 
G2. Absence of clouding of consciousness and of significant memory deficit. 
G3. Absence of sufficient or suggestive evidence for an alternative causation of the 
personality or behaviour disorder that would justify its placement in section F6. 
B. History of head trauma with loss of consciousness, preceding the onset of symptoms by a 
period of up to four weeks. 
C. At least three of the following: 
(1) Complaints of unpleasant sensations and pains, such as headache, dizziness (usually 
lacking the features of true vertigo), general malaise and excessive fatigue, or 
noise intolerance. 
(2) Emotional changes, such as irritability, emotional lability, both easily provoked or 
exacerbated by emotional excitement or stress, or some degree of depression 
and/or anxiety. 
(3) Subjective complaints of difficulty in concentration and in performing mental tasks, 
and of memory complaints, without clear objective evidence (e.g. psychological 
tests) of marked impairment. 
(4) Insomnia. 
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(5) Reduced tolerance to alcohol.  
(6) Preoccupation with the above symptoms and fear of permanent brain damage, to the 
extent of hypochondriacal over valued ideas and adoption of a sick role. 
 
World Health Organization (1992). The ICD-10 classification of mental and behavioural 
disorders: Clinical descriptions and diagnostic guidelines. Geneva: WHO. 
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Appendix C 
DSM-IV-TR - Research Criteria for Postconcussional Disorder 
A. History of head trauma that has caused significant cerebral concussion (loss of consciousness, 
PTA, and less common posttraumatic onset of seizures). 
B. Evidence from neuropsychological testing or quantified cognitive assessment of difficulty in 
attention (concentrating, shifting focus of attention, performing simultaneous cognitive 
tasks) or memory (learning or recalling information). 
C. Three or more of the following occur shortly after the trauma and last at least 3 months 
(a) Becoming fatigued easily 
(b) Disordered sleep 
(c) Headache 
(d) Vertigo or dizziness 
(e) Irritability or aggression on little or no provocation 
(f) Anxiety, depression, or affective lability 
(g) Changes in personality (e.g., social or sexual inappropriateness)  
(h) Apathy or lack of spontaneity 
D. The symptoms in Criteria B & C have their onset following head trauma or else represent a 
substantial worsening of preexisting symptoms. 
E. The disturbance causes significant impairment in social or occupational functioning and 
represents a significant decline from a previous level of functioning. In school-age 
children, the impairment may be manifested by a significant worsening in school or 
academic performance dating from the trauma. 
F. The symptoms do not meet criteria for Dementia Due to Head Trauma and are not better 
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accounted for by another mental disorder (e.g., Amnestic Disorder due to Head Trauma, 
Personality Change Due to Head Trauma). 
 
American Psychiatric Association (2000). Diagnostic and statistical manual of mental 
disorders, fourth edition, text revision. Washington, D. C.: American Psychiatric 
Association. 
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Appendix D 
 
Introductory Email  
 
To Whom It May Concern: 
 
My name is Erika McCoy and I am a doctoral candidate in School Psychology at 
Duquesne University in Pittsburgh, PA. I am completing my dissertation on the 
knowledge and misperceptions of postconcussion symptoms that currently exist among 
teachers in the public school system. You have been chosen as a possible participant in 
my dissertation research study.  
 
Below you will find a document that outlines the purpose of the study, as well as 
information related to consent for participation in the study. Following that information is 
a hyperlink to the online survey, which is through the SurveyMonkey online survey 
service. Please read the following information and consider participating in the survey. 
Completion of the online survey should not take more than 15 minutes of your time.  
 
Thank you for your time and consideration. 
 
Please do not hesitate to contact me if you have any questions or concerns. 
 
Erika L. B. McCoy, M.S.Ed. 
Nationally Certified School Psychologist 
Duquesne University Doctoral Candidate 
 
CONSENT TO PARTICIPATE IN A RESEARCH STUDY 
 
 
TITLE:  Teachers‟ Knowledge and Misconceptions of 
Postconcussion Symptoms 
 
INVESTIGATOR:   Erika L. B. McCoy, M.S.Ed., N.C.S.P. 
     2282 Shady Avenue  
     Pittsburgh, PA 15217 
     412-951-3339 
 
ADVISOR: (if applicable:)  Jeffrey A. Miller, Ph.D., ABPP   
     Professor 
Department of Counseling, Psychology, and Special 
Education 
412-396-4035 
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SOURCE OF SUPPORT: This study is being performed as partial fulfillment 
of the requirements for the doctoral degree in 
School Psychology at Duquesne University. 
 
PURPOSE: You are being asked to participate in a research 
project that seeks to describe the knowledge of 
public school teachers regarding concussions and 
the symptoms that can occur post-concussion. The 
study will investigate common conceptions and 
misconceptions held by teachers about concussion 
in children as measured by an online survey 
developed by the researcher. Completion of the 
online survey is the only request that will be made 
of you. Completion of the survey implies consent to 
participate in the research study. 
 
RISKS AND BENEFITS: It is hoped the survey developed for this study will 
become a useful tool for school psychologists when 
planning inservice trainings for school faculty or 
when consulting with an individual teacher who has 
a child in the classroom who has sustained a 
concussion. By ascertaining what the teachers 
know, and what misconceptions they might hold, 
the school psychologist would be better able to 
provide information on the unique needs of the 
student who has sustained a concussion. There are 
no risks greater than those encountered in everyday 
life in completing the online survey. 
 
COMPENSATION: No compensation will be provided for participation 
in this study. However, participation in the project 
will require no monetary cost to you.  
 
CONFIDENTIALITY: Your name will never appear on any survey or 
research instruments. The program used for the 
online survey allows no identification of the 
participants. All materials will be stored 
electronically on the researcher‟s password 
protected computer with a backup on a flash drive 
that will be stored securely in the researcher‟s 
residence. Your response(s) will only appear in 
statistical data summaries. All materials will be kept 
for five years upon completion of the research. 
 
RIGHT TO WITHDRAW: You are under no obligation to participate in this 
study.  Completion of the online survey implies 
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consent. You do not need to sign or submit this 
consent form. You are free to withdraw at any time 
while you are completing the survey. 
 
SUMMARY OF RESULTS: A summary of the results of this research will be 
supplied to you, at no cost, upon request. 
 
VOLUNTARY CONSENT: I have read the above statements and understand 
what is being requested of me. I also understand 
that my participation is voluntary and that I am free 
to withdraw my consent at any time, for any reason. 
On these terms, I certify that I am willing to 
participate in this research project. By clicking on 
the link at the bottom of this email, I am indicating 
that I am consenting to participation in this study.  
 
 I understand that should I have any further 
questions about my participation in this study, I 
may call Erika L. B. McCoy (412-951-3339), Dr. 
Jeffrey Miller (412-396-4035), or Dr. Paul Richer, 
Chair of the Duquesne University Institutional 
Review Board (412-396-6326).  
 
http://www.surveymonkey.com/s/mccoy_dissertation-postconcussion_symptoms_survey 
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Appendix E 
 
Follow-up Email  
 
To Whom It May Concern: 
 
My name is Erika McCoy and I am a doctoral candidate in School Psychology at 
Duquesne University in Pittsburgh, PA. A few weeks ago, I sent you an email invitation 
for participation in an online survey. I am completing my dissertation on the knowledge 
and misperceptions of postconcussion symptoms that currently exist among teachers in 
the public school system.  
 
If you have taken the time to complete the survey already, I wanted to extend my 
gratitude for your participation. 
 
If you have not yet participated in the survey, I would like to provide a second 
opportunity for you to respond. Below you will find a document that outlines the purpose 
of the study, as well as information related to consent for participation in the study. 
Following that information is a hyperlink to the online survey, which is through the 
SurveyMonkey online survey service. Please read the following information and consider 
participating in the survey. Completion of the online survey should not take more than 15 
minutes of your time.  
 
Thank you for your time and consideration. 
 
Please do not hesitate to contact me if you have any questions or concerns. 
 
Erika L. B. McCoy, M.S.Ed. 
Nationally Certified School Psychologist 
Duquesne University Doctoral Candidate 
 
CONSENT TO PARTICIPATE IN A RESEARCH STUDY 
 
 
TITLE:  Teachers‟ Knowledge and Misconceptions of 
Postconcussion Symptoms 
 
INVESTIGATOR:   Erika L. B. McCoy, M.S.Ed., N.C.S.P. 
     2282 Shady Avenue  
     Pittsburgh, PA 15217 
     412-951-3339 
 
ADVISOR: (if applicable:)  Jeffrey A. Miller, Ph.D., ABPP   
     Professor 
Department of Counseling, Psychology, and Special 
Education 
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412-396-4035 
 
SOURCE OF SUPPORT: This study is being performed as partial fulfillment 
of the requirements for the doctoral degree in 
School Psychology at Duquesne University. 
 
PURPOSE: You are being asked to participate in a research 
project that seeks to describe the knowledge of 
public school teachers regarding concussions and 
the symptoms that can occur post-concussion. The 
study will investigate common conceptions and 
misconceptions held by teachers about concussion 
in children as measured by an online survey 
developed by the researcher. Completion of the 
online survey is the only request that will be made 
of you. Completion of the survey implies consent to 
participate in the research study. 
 
RISKS AND BENEFITS: It is hoped the survey developed for this study will 
become a useful tool for school psychologists when 
planning inservice trainings for school faculty or 
when consulting with an individual teacher who has 
a child in the classroom who has sustained a 
concussion. By ascertaining what the teachers 
know, and what misconceptions they might hold, 
the school psychologist would be better able to 
provide information on the unique needs of the 
student who has sustained a concussion. There are 
no risks greater than those encountered in everyday 
life in completing the online survey. 
 
COMPENSATION: No compensation will be provided for participation 
in this study. However, participation in the project 
will require no monetary cost to you.  
 
CONFIDENTIALITY: Your name will never appear on any survey or 
research instruments. The program used for the 
online survey allows no identification of the 
participants. All materials will be stored 
electronically on the researcher‟s password 
protected computer with a backup on a flash drive 
that will be stored securely in the researcher‟s 
residence. Your response(s) will only appear in 
statistical data summaries. All materials will be kept 
for five years upon completion of the research. 
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RIGHT TO WITHDRAW: You are under no obligation to participate in this 
study.  Completion of the online survey implies 
consent. You do not need to sign or submit this 
consent form. You are free to withdraw at any time 
while you are completing the survey. 
 
SUMMARY OF RESULTS: A summary of the results of this research will be 
supplied to you, at no cost, upon request. 
 
VOLUNTARY CONSENT: I have read the above statements and understand 
what is being requested of me. I also understand 
that my participation is voluntary and that I am free 
to withdraw my consent at any time, for any reason. 
On these terms, I certify that I am willing to 
participate in this research project. By clicking on 
the link at the bottom of this email, I am indicating 
that I am consenting to participation in this study.  
 
 I understand that should I have any further 
questions about my participation in this study, I 
may call Erika L. B. McCoy (412-951-3339), Dr. 
Jeffrey Miller (412-396-4035), or Dr. Paul Richer, 
Chair of the Duquesne University Institutional 
Review Board (412-396-6326).  
 
http://www.surveymonkey.com/s/mccoy_dissertation-postconcussion_symptoms_survey 
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Appendix F 
Demographics 
  
Variable    Frequency  Percentage 
  
Certification Area? 
Regular Education  102   81.6% 
Special Education  21   16.8% 
Grade Level? 
Primary (K-3)   25   20.0% 
Intermediate (4-6)  38   30.4% 
Secondary (7-12)  61   48.8% 
Years Teaching? 
 0-3 years   7   5.6% 
 5-6 years   17   13.6% 
 6-10 years   26   20.8% 
 10+ years   74   59.2% 
Gender? 
 Male    30   24.0% 
Female   92   73.6% 
District? 
 Connellsville Area SD 30   24.0% 
 Peters Township SD  74   59.2% 
 Wilkinsburg SD  19   15.2% 
Highest Degree Earned? 
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 Bachelors   36   28.8% 
 Masters   86   68.8% 
 Doctorate   2   1.6% 
Training in Brain Injury? 
 Undergraduate school  24   19.2% 
 Graduate school  12   9.6% 
 Inservices   14   11.2% 
 Act 48 workshops  15   12.0% 
 Conferences   11   8.8% 
 Online    4   3.2% 
Taught Student with Brain Injury? 
 Yes    81   64.8% 
 No    20   16.0% 
 Not sure   23   18.4% 
If yes, Level of Frustration? 
 Extremely frustrated  1   .8% 
 Moderately frustrated  12   9.6% 
 No opinion   13   10.4% 
 Slightly frustrated  22   17.6% 
 Not at all frustrated  33   26.4% 
Personal Experience with Brain Injury? 
 Yes    35   28.0% 
 No    46   36.8% 
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Comfort Level with Topic? 
 Not comfortable at all  7   5.6% 
 A little comfortable  32   25.6% 
 No opinion   12   9.6% 
 Somewhat comfortable 44   35.2% 
 Very comfortable  29   23.2% 
Heard of PCS before? 
 Yes    66   52.8% 
 No    58   46.4% 
Want Additional Training 
 Yes    97   77.6% 
 No    27   21.6% 
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Appendix G 
Survey Items by Response 
Item 
% True  % False 
95% 
Confidence 
Index 
1. MTBI is another term for concussion. 90.3* 9.7 +/- 5.1 
2. Concussions can cause brain damage. 96.8* 3.2 +/- 3.1 
3. Decision-making skills are not 
affected by a concussion. 
1.6 98.4* +/- 2.2 
4. A student may seem apathetic 
following a concussion. 
96.8* 3.2 +/- 3.1 
5. A student may have trouble learning 
or recalling information after a 
concussion. 
100.0* 0.0 +/- 0 
6. A student may become uncoordinated 
or clumsy following a concussion. 
98.4* 1.6 +/ 2.2 
7. All people with brain damage look 
disabled. 
100.0* 0.0 +/- 0 
8. Headaches are not a common 
symptom of concussion. 
8.1 91.9* +/- 4.8 
9. Being able to engage in multi-tasking 
behavior is not affected by concussion. 
2.4 97.6* +/- 2.7 
10. Disruptions of sleep patterns rarely 
occur after a concussion. 
8.1 91.9* +/- 4.8 
11. A student who is acting impulsively 
after a concussion is most likely doing 
so on purpose. 
100.0* 0.0 +/- 0 
12. Loss of consciousness is necessary 
for a concussion to occur. 
1.6 98.4* +/- 2.2 
13. A teacher should no expect a student 
who has sustained a concussion to 
experience academic problems 
afterwards. 
4.0 96.0* +/- 3.4 
14. A concussion can trigger a change in 
a student‟s personality. 
97.6* 2.4 +/- 2.7 
15. Feeling dizzy is a common symptom 
experienced after sustaining a 
concussion. 
86.3* 13.7 +/- 6.0 
16. A student may become sensitive to 
light or noise following a concussion. 
100.0* 0.0 +/- 0 
17. A student may be viewed as irritable 
or aggressive after a concussion. 
95.1* 4.9 +/- 3.8 
18. The ill effects from a concussion can 
last years in some cases. 
96.8* 3.2 +/- 3.1 
 102 
19. A student‟s ability to sustain his or 
her focused attention may be affected by 
a concussion. 
99.2* .8 +/- .01 
20. Mood swings are not a symptom that 
can be seen after a concussion. 
4.8 95.2* +/- 3.7 
21. Following a concussion, a student‟s 
speed of information processing may 
decrease and he or she can become a 
“slower thinker”. 
95.1* 4.9 +/- 3.8 
22. Seizures can occur after a person 
sustains a concussion. 
84.7* 15.3 +/- 6.3 
23. Amnesia for the event can occur 
when a person suffers a concussion. 
94.4* 5.6 +/- 4.0 
24. If an individual suffers multiple 
concussions, they experience no more ill 
effects than someone who has only had 
one concussion. 
13.8 86.2* +/- 4.5 
25. The length of the recovery time after 
a concussion is dependent upon how 
hard the person tries. 
3.2 96.8* +/- 3.1 
26. A student may have difficulty 
concentrating after sustaining a 
concussion for some time. 
99.2* .8 +/- 1.6 
27. A student‟s tolerance for frustration 
may lower after sustaining a concussion. 
92.7* 7.3* +/- 4.6 
28. Being fatigued easily is not a 
symptom after sustaining a concussion. 
2.4 97.6* +/- 2.7 
29. A student who has sustained a 
concussion may be eligible for a 
Chapter 15 Service Agreement. 
86.7* 13.3 +/- 6.0 
30. Emotional problems, such as 
symptoms of depression or anxiety, can 
occur after a concussion. 
95.1* 4.9 +/- 3.8 
31. Postconcussional disorder, or 
postconcussion syndrome, is not real. 
1.6 98.4* +/- 1.6 
32. A student may experience chronic 
nausea following a concussion. 
95.1* 4.9 +/- 3.8 
33. Ringing in the ears can be a 
symptom after concussion. 
96.7* 3.3 +/- 3.1 
34. A student who has sustained a 
concussion is not eligible for special 
education. 
26.6 73.4* +/- 7.7 
35. A student should return to their 
normal activities as soon as possible 
following a concussion. 
14.5 85.5* +/- 6.2 
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* Denotes correct answer 
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Appendix H 
Intercorrelation Matrix of Survey Items 
# 1 2 3 4 5 6 7 8 9 10 
1 1.00 .095 .042 -.060 a -.042 a .097 .052 -.003 
2  1.00 .023 -.033 a -.023 a .054 .029 .054 
3   1.00 .023 a .016 a -.038 -.020 .197* 
4    1.00 a .339** a -.114 -.268** -.114 
5     a a a a a a 
6      1.00 a .038 .020 .038 
7       1.00 a a a 
8        1.00 .146 .130 
9         1.00 .339** 
10          1.00 
11           
12           
13           
14           
15           
16           
17           
18           
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# 11 12 13 14 15 16 17 18 19 20 
1 a -.175 .067 -.052 .028 a .052 .095 -.030 -.053 
2 a .023 .037 .268** .060 a -.042 .225* -.016 .172 
3 a -.016 -.026 .020 .051 a -.269** .023 .012 .269** 
4 a .023 -.195* -.029 .060 a .389** .225* -.016 .041 
5 a a a a a a a a a a 
6 a .016 .026 .396** -.051 a .269** .339** -.012 .029 
7 a a a a a a a a a a 
8 a .197* .240** .047 -.140 a -.081 .054 .027 .071 
9 a -.020 .235** .025 .063 a -.209* .029 .014 -.036 
10 a .197* .090 .047 -.054 a -.081 .054 .027 -.067 
11 1.00 a a a a a a a a a 
12  1.00 -.026 .020 -.135 a .029 .023 .012 -.029 
13   1.00 .032 -.037 a -.144 .037 .018 .145 
14    1.00 -.063 a -.036 .268** -.014 -.209* 
15     1.00 a .018 -.073 .226* .090 
16      1.00 a a a a 
17       1.00 .384** -.021 -.124 
18        1.00 -.016 -.172 
19         1.00 .020 
20          1.00 
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# 21 22 23 24 25 26 27 28 29 30 
1 -.071 .088 .038 .052 -.095 -.030 -.092 -.304** .196* .307** 
2 -.042 .429** -.045 .063 .033 -.016 -.051 -.268** .200* .171 
3 .029 -.123 -.246** -.051 -.023 .012 .036 -.020 .051 .029 
4 -.042 .049 .154 .073 .033 -.016 .125 .029 .064 -.042 
5 a a a a a a a a a a 
6 .269** -.054 -.031 .051 .023 -.012 .211* .020 -.051 .269** 
7 a a a a a a a a a a 
8 -.071 -.038 -.184* .139 .114 .027 -.145 -.047 .019 -.071 
9 .036 -.079 .039 -.063 -.029 -.573** .044 -.025 -.094 -.209* 
10 .067 .044 -.056 -.033 -.054 .027 .083 -.047 .112 .067 
11 a a a a a a a a a a 
12 .029 .054 -.246** -.051 -.023 .012 .036 -.020 .051 .029 
13 -.145 -.027 .050 .156 -.037 .018 -.101 .235** .082 .047 
14 .209* .224* -.039 .051 .029 -.014 -.044 .025 -.063 .209* 
15 -.088 .091 .004 .160 -.060 -.036 .069 -.242** .192* .019 
16 a a a a a a a a a a 
17 -.052 .111 .107 .089 -.209* -.021 .093 .036 .022 .123 
18 -.042 .176 -.045 -.089 .033 -.016 .125 .029 -.073 .171 
19 -.021 -.038 -.022 .036 .016 -.008 .322** .014 -.036 -.021 
20 .051 -.426** -.271** -.082 -.041 .020 -.227* -.036 .090 -.299** 
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# 31 32 33 34 35 
1 .042 .053 .094 -.235** .057 
2 .023 .384** -.029 -.200* -.054 
3 -.016 .029 .024 -.077 -.053 
4 .023 .171 -.034 .110 .075 
5 a a a a a 
6 -.492** -.029 -.024 .077 -.129 
7 a a a a a 
8 -.038 -.071 -.113 -.044 .130 
9 -.020 -.209* .029 -.095 -.065 
10 -.038 -.071 .055 -.111 .046 
11 a a a a a 
12 -.016 .029 .024 -.077 .129 
13 -.026 -.145 .038 -.123 -.084 
14 -.396** .209* -.024 -.024 -.233** 
15 .051 -.091 -.073 -.025 .098 
16 a a a a a 
17 .029 .123 .171 .053 .092 
18 .023 .171 -.029 -.200* -.054 
19 .012 -.021 -.017 .054 .037 
20 -.029 -.124 -.426** .119 .014 
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# 21 22 23 24 25 26 27 28 29 30 
21 1.00 -.097 -.056 -.018 .042 -.021 -.064 .036 .028 .124 
22  1.00 .284** .033 .078 -.038 .054 -.079 .166 .321** 
23   1.00 -.105 -.153 -.022 .066 -.189* .007 .107 
24    1.00 .192* .036 -.068 .089 .011 .092 
25     1.00 .016 -.125 .268** -.251** .042 
26      1.00 -.025 .014 .234* .400** 
27       1.00 .044 -.105 .081 
28        1.00 -.251** -.209* 
29         1.00 .134 
30          1.00 
31           
32           
33           
34           
35           
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# 31 32 33 34 35 
21 -.568** -.052 -.042 -.038 -.120 
22 .054 .112 .183* -.200* .048 
23 .031 .270** .153 -.090 .002 
24 -.051 -.042 .073 .085 .044 
25 -.023 -.171 .034 -.110 .054 
26 .012 -.021 -.017 .054 .037 
27 .036 -.064 .124 .028 .027 
28 -.020 -.209* .029 .024 -.065 
29 -.140 .134 -.074 -.152 .159 
30 -.269** -.052 .384** -.204* -.013 
31 1.00 .029 .024 -.077 .129 
32  1.00 -.038 -.124 -.013 
33   1.00 -.100 .073 
34    1.00 .114 
35     1.00 
 
# Corresponds with Item # in Appendix G 
a. Cannot be computed because at least one of the variables is a constant. That is, 100% 
of the respondents answered the item correctly so there was no variance with which to 
calculate the correlation. 
**. Correlation is significant at the 0.01 level (2-tailed) 
*. Correlation is significant at the .05 level (2-tailed) 
